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SQL ME POSTGRESQL AINO TO SELECT 2TO EXPLAIN ANALYZE

MPIN AMNO TO NPQTO QUERY

H SQL 1repiypd@el To ATToTéEAECUA.
H Bdaon di1aAgyel Tov dpouo.

Cpageig T Belerg va mapelg miow kat 1) PostgreSQL asmogpacidel maog Ba to Bpet. Avt n 18ea e€nyel
yiati n SQL potadel astAn ota poTa queries Kal yiat yivetal asantnikn apyotepa. Ia va ypageig
OWOTA queries apkel va katadafaivelg T onuaivouy. I'a va ypageig yprjyopa queries mpemet va
KaTaAafaivelg kat mog eKteAovvTaAL.

To B1pAio mpoywpd e auTr| T oelpd. Eekiva amnd évav mivaka kal eva SELECT. ITepva o joins,
aggregates ka1 subqueries, petd oe aAlayeg deSopévwv, oxnua kat transactions. Xto T€TapTo HUEPOC
ptavel oe CTE, recursive queries, window functions, JSONB ka1 avaditnon keipuévov pe trigrams. Ta
Svo tedevtaia pepn avoiyovv ) unxavn. Indexes, query plans, EXPLAIN ANALYZE, statistics, MVCC,
locks kau partitioning.

Ozwpel 0T EEperg va Sovdelerg oe terminal kol 0Tt Exelg ypawet Alyo k®S1ka og kAol yYAwooa. Agv
Bewpel 01 Exerg ypawet SQL. Kabe évvola epgavidetan tpoTa pe pikpod mapaderypa kat
¥pnoosoteital Eava apyotepa, moTe va un xpelddetatl va  Bupdoat amd AN sinyn).

Mwg douAeveTal

'O\a Ta KEPAAAIA XPNOIUOITOI0VV TNV 181a Ao, Eva iKkpO NAEKTPOVIKO KATAOTNUA LE TTEAATEG,
ntpoldvTa, mapayyeiieg kat mAnpwpeg. To kepdhaio 1 Seiyvel mag ) otrvelg. Kabe query tov BiffAiov
exteAeotnke otnv PostgreSQL 18.6 Kot TO ATOTEAEOUA KAT®W QIO AUTO €ival TO TTPAYUATIKO. AV TO
Tpeerg on Sk oov Paon mpémel va Seig 1ig idieg ypaupeg. E€aipeon eival o1 xpovol kal ta KOOTH 0Td
query plans, tov e€apTOVTAl AT TO PNYAVILAL.

KdaBe ke@AAa10 KAEIVEL e AOKTOELS TTOV XPTOILOITOI0VY HOVo 00a €xouv Non mapovaotaotel. Katw amo
KAOe eKPOVNOT LITAPYEL TO AVAUEVOUEVO ATOTEAECUA, MOTE VA EAEYXELS TO qUETY OOV XWPIG va
korta&erg  Avon. Ot Avoeg pe e€nynoeig Bpiokovial 0Tov XwploTo TOLO.

Agv atmropvnuovelUoupe auvtayég. Kabe query diaBadetal wg Treplypa®n evog auvolou Ypauuwy Kal KABE plan wg
atrdé@aacn TToU UTTOPEIG va eENYNOEIG.
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MEPOZX |

‘Evacg mivakag

[Tpwv evwoovpe mivakeg padaivovpue va poTae 0OoTA EVAy.
[Toleg ypaupeg, moieg otnAeg, Ue mowa oelpd. Ti onuaivel a
TIUT) TT0V Agimel kal Twg SovAevovv o1 aplBuol, To KEIUEVO KAl O

Xpovocg.



SQL ME POSTGRESQL Bdon, mivakeg kai 1o Mpwrto SELECT

KE®AAAIO 1

Baon, mTivakeg kai o rpwTto SELECT

Mia Baon dedopévwy KpaTd TTivakes. ‘Eva query TTepiypa@el TToIEG
YPAMUEG Kal TTolEG OTAAEG BEAEIC va TTAPEIC TTIOW. 2€ AUTO TO
KEQAAaIo OTAVEIC TN BAcn Tou BIBAIOU Kal YPAPEIC TA TTPWTA OOU
SELECT.

Mivakeg, ypappéG Kol OTAAEG

H PostgreSQL eivan oyeolaxn) Baon deSopevav. Opyavavel ta Sedopéva oe stivakeg (tables). Kabe
mivakag exet otabepd oLVoAo antd otnAeg (columns) kat kABe oTNAN £xel Ovopa kat Too. H otAn
price elval ap1Buog pe 800 Sekadika, 1) name Elval KEIUEVO, 1| created_at lval Xpovikn ottyun. Ot
ypauueg (rows) eivat ot eyypa@eg. Mia Ypapur Tov Tvaka customers £val £vag TEAATNG.

AV0 1810 TEG TV TTIVAK®OV Ba pag amaoyoAovv ae 0Ao to BiAlo. H mpmTn eival 0Tt o1 ypapueg Sev
£xovv oelpd. Evag mivakag eivat ovvolo ypauuav, ox1 Alota. Av Belelg oelpd, ) dntag pnta. H
Sevtepn etvan 0T kGBe ypauun mpémel va Eexwpilet ammo Tig vtdAowteg uEow evog primary key. Xtoug
TEPLOCOTEPOLG TTivakeg TOU BiAlov auTo elval 1) OThHAN id.

H SQL eivai n y\wooa pe tnv omoia piAag ot faon. Eival SnAwtikn. Aev ypagelg fripata 6mwg oe
Python 1} Ruby. ITeprypapeig to amotéAeopa mov Belerg kau n PostgreSQL amopaoilet tag Ha to
vmoAoyioet. Avtr) 1] artd@aon Aéyetal query plan xat Oa v avoiovpe oto meumto uépog tov PipAiov.

2TAOCIMO TNG BAong

Xperaleoar PostgreSQL 18. e macOS ) faleig ue Homebrew, oe Linux asto o eionuo repository g
PostgreSQL yia ™ Stavour| cov. Madi €pyetat 1o psql, 0 client ypauurg eVIoA®Y sIov Xpro1U0TOI0VUE
o€ 0o 1o PiPAio.

Ta apyeia tov BipAiov Bpiokovtal 0Tov PAKeAO data. TO schema.sql (PTIAKVEL TOUG TIVAKEG, TO seed. sql
Badel ta Sedopéva kat To lab.sql YTIAYVEL TOVG HEYAAOVG TIIVAKES TTOV XPEIAOVTAL AITO TO KEPAAALO0 29
Kat HeTA. To setup. sh TA POPTMVEL OAA LIE TN OWOTH GEPA 0 L kKabapn Bact pe Ovoud sqlbook.

TERMINAL

bash data/setup.sh
psql -d sqlbook

To script gpTidyvet T Bdaon pe eAAnviko collation, wote 1) ta&vounon kelwevou va akolovbei 1o
eMNViIKO aApafnto. Opidet emiong {wvn wpPag Europe/Athens. Kat ta §Vo ennpedlovv amoteAeopata mov
Ba Seig oto PifAio. 'Omote BeAerg va Eekvoelg armo v apyr, Yia mapaderypa apov aAldéelg Sedopeva
0TO KEPAAAO 15, TPpEXELS Eava To 1610 script.
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SQL ME POSTGRESQL Bdon, mivakeg kai 1o Mpwrto SELECT

To psql
To psql 6&xeTan S0 €161 evioAmv. Ot evroreg SQL TeAEIVOLY LE EPWTNUATIKO KAl OTEAVOVTAL OTOV

server. Ot meta evtoAég Eekivouv pe backslash kat Tig exteAet 1o 1610 10 psql. H \dt Seiyvel tovg
TVaKeg g faong.

PsQL

\dt

AMOTEAEZMA

List of tables

Schema | Name | Type | Owner
public | categories table | postgres
public | cities table | postgres
public customers table | postgres
public | employees table | postgres
public | events table | postgres
public | order_items table | postgres
public | orders table | postgres
public payments table | postgres
public product_suppliers table | postgres
public products table | postgres
public reviews table | postgres
public | suppliers table | postgres
(12 rows

H \d akoAovBolpevn amo ovopa mivaka Seiyvel Tig 0TnNAEg, TOUG TOTOVE KAl TOUG KAVOVES TOU TTIVAKAL.

PSQL
\d cities
ANOTEAEZMA
Table "public.cities"
Column | Type | Collation | Nullable | Default
id | integer | | not null |
name | text | | not null |
region | text | | not null |
population | integer | |
Indexes:

"cities_pkey" PRIMARY KEY, btree (id)
"cities_name_key" UNIQUE CONSTRAINT, btree (name)
Check constraints:
"cities_population_check" CHECK (population > @)
Referenced by:
TABLE "customers'" CONSTRAINT "customers_city_id_fkey" FOREIGN KEY (city_id) REFERENCES cities(id)
TABLE "orders" CONSTRAINT "orders_shipping_city_id_fkey" FOREIGN KEY (shipping_city_id)
REFERENCES cities(id)
TABLE "suppliers" CONSTRAINT "suppliers_city_id_fkey" FOREIGN KEY (city_id) REFERENCES cities(id)

AdPace 10 artoTéAeopa amd TAve TTPog Ta KATw. O mivakag exel t€ooepig otneg. Ot tpelg etvar not
null, SnAadn mpemet mavta va exovv Tiun. To id etvan primary key xat 1o name eivat unique. Xto 1€Aog
paivetal 0Tt Tpelg Ao Ttivakeg Setyvouy 0o cities peéow foreign key. Autég o1 oxéoelg eivan to Bépa
TOV KEPAAQIOL 7.
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Tpeig axoun meta evroAég a&idel va Bupdoat ano topa. H \x evalhaooet nv kaBetn eppavion,
Xpnown otav pia ypapun £xet moleg otAeg. H \timing Tumvel m0oo kpdtnoe kabe query. H \pset null
‘o' eu@pavidel 1o ovuPoro @ omov Aetmet Tiur). To iAo TLTTOVEL TIG TIUES TTOV AETTOVY IE AVTO TO
oLUPoAo kat To ke@AAaio 3 e€nyel yati ) Siakpilon €xet onuacia. BAAe ) ypauun \pset null 's' 0TO
APXELO ~/.psqglrc Y1A VA 10YVEL TAVTAL.

To oxnua Tou BiBAiou

H Bdon meprypagpet éva pikpd nAekTpovikod kataotnua. Ot stehdteg {OUV O€ TTOAELG Kl KAVOUV
mapayyeAieg. Kabe mapayyeMa €xel ypaupuég, pia yia kabe mpoiov mov ayopaotnke. Ta mpoiovia
QAVIKOUV 08 KATIYOPIEG KAl O TTAN PWUES APOPOVV TTAPAYYENEC.

order_id integer FK id integer PK
amount numeric(10,2) customer_id integer FK » id integer PK
method  text status text first_name text
created_at  timestamptz last_name text
. shipped_at timestamptz email text
city_id integer FK id integer PK
orderdid iniagay PG X created_at timestamptz name text
product_id integer PK, FK id integer PK region toxt
quantity integer sku text population _integer
unit_price numeric(10,2) name text
category_id integer FK »| id integer PK
price numeric(10,2) name text
stock integer parent_id integer FK

>xnua 1.1 - O1 Baagikoi Trivakeg TNG Baong. Kabe BEAog Eekiva atrd foreign key kai deixvel aTo primary key TTou ava@épel.

Yrtapyovv kat sivakeg mov dev xwpoLv 0to oxnua. O employees KPATA TOVS LITAAIIAOVG TOV
KATAOTNLATOG KA1 TOV TTPOIOTAUEVO TOL KABeVOC. O suppliers KAL O product_suppliers AEVE TTO10G
nipounBevtng PEPvVel o010 TTPOTOV. O reviews KPATA KPITIKEG TEAATMV KAL O events KATAYPAPEL T EKAVE
KkaBe teAAtng 0o site. Oa TOLG XPTOIUOITIOU|OOVUE OTAV XPELATTOVV.

SELECT ka1 FROM

To 0 artAo query dNtd 0Aeg TIg 0TNAEG evOg mivaka. To aotepdkt onuaivel OAeg Tig 0TNAEg, Ue T oe1pd
7OV OploTNKAV.

SQL

SELECT * FROM cities;
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AMOTEAEZMA

id | name | region | population
1 | Aefva ATT1KNA 643452
2 | @gocarovikn | Kevtpiki Makedovia 309617
3 | Ndtpa Avtikh EAAGSa 167446
4 | HpdkAgio KpAtn 179302
5 | Ndpioa Oeocaiia 148562
6 | BdoAog feocaiia 144449
7 | Iwdvviva ‘Hne 1pog 113094
8 | Xavid KpAtn 108642
9 | KoAaudta NeAomnévvnoog 69849
10 | P6bog Nétio Aryatio 49541
11 | KoZdvn Avtiki Makebovia 71388

(11 rows)

Katw asod Tig ypaupeg to psql ypaget mooeg eivat. Ot apiBuol otoryidovrat §e€1d kat To Keipevo
aploTePA. AvTn 1 Hop@T| €lval Tov psql. H Baomn emotpe@pet ypappueg kar 0TnAeg, OX1 YPAUUEVO KEIUEVO.

TuvnOwg Sev BEAe1g OAeg Tig othAeg. Tig YPAPELG HETA TO SELECT, XWPIOUEVES LE KOUUA, LUE OTTO1A OELPA
BeAerg va eppaviotovy.

sQL

SELECT name, price, stock FROM products;

AMOTEAEZMA
name | price | stock
Biog ka1 moAiteia tov AAEEN Zopumd 16.90 42
To KiBwtlo 14.50 18
H ®4viooa 9.90 55
MOTWHEVD XWHOTO 15.20 0
MoBaivw Python 32.00 25
Ruby amé tnv apyn 29.50 9
KaBapdc KWO1KaG otnv mMpdEn 38.00 14
PostgreSQL o€ BdBog 45.00 11
Yxedilaon Bdoswv dedouévwv 36.00 7
A{kTva VMOAOY10TWY 41.00 6
Laptop Aero 14 1149.00 8
Laptop Pro 16 2199.00 4
Laptop Student 15 649.00 15
AcUpuato movtikt 24.90 120
(30 rows)

To amotéleoua €xel 30 ypappeg kat 1o Bipiio Seiyvel tig mpwteg. ‘Otav pa é§odog kofetat, To Bipiio
YPA®PeL TPELg TeEAeieg KAl LETA TO TATN00G TV YPAUU®VY TTOV EMECTPEWE TPAYLATIKA TO qUEry.

MATIAA

To SeLECT * BOAeUel yia va OEIG ypriyopa £vav TTivaKa. € KWOIKA EQAPHOYAG YPAWE TIG OTHAES TTou Xpeldleaal.
Av KATT010G TTPO0BEaEl apydTEPA OTAAN WE PUEYANO KEIPEVO, TO SELECT * Ba Tn YETAPEPEl 0 KABE query Xwpig va
TO NTNOEIG.
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Exppdoeig Kai aliases

11 MoTa Tov SELECT Sev ypa@elg povo ovopata otnAwv. Ipagpelg ekppaoetg. Mia Ekppaon
voAoyidetat pia @opd yia kaBe ypauur) kot divel pa ipn. H a&ia tov amobépatog evog mpoidovtog
elval n Twur) el Ty 1000TNTA.

sSQL

SELECT name, price, stock, price * stock
FROM products

LIMIT 5;
AMOTEAEZMA
name | price | stock | ?column?
Biog katl moAilteia tov AAEEN Zopumd | 16.90 | 42 | 709.80
To K1But10 | 14.50 | 18 | 261.00
H ®6viooa | 9.90 | 55 | 544.50
Matwuéva XOpoTa | 15.20 | 0 | 0.00
Mabaivw Python | 32.00 | 25 | 800.00

(5 rows)
To LIMIT 5 Kpatd povo mévte ypauués. To xpnouomolovue €56 yia va HEVOuY HIKPA TA ATTOTEAETUATAL.
To ke@aAaio 4 e€nyel ylatl ywpig tafivounon dev E€perg moieg mevte Ba mapes.

H voAoytop€vn otnAn mnpe 10 OVopa 2colunn?, 0V Oev Agel Timota. Me To As tng Sivelg alias, éva
OVOLLOL TTOV 10XVEL LOVO Y1A TO ATTOTEAETLAL.

SQL

SELECT name, price * stock AS stock_value
FROM products

LIMIT 5;
AMOTEAEZMA
name | stock_value
Biog kat moAiteia Tov AAEEN Zopumd 709.80
To KiBwtlo 261.00

MOTWUEVA XWHATO 0.00
Mabaivw Python 800.00
(5 rows)

|

H ®6viooa | 544.50
I
I

IMa keipevo o teAeoTng | | evavel S0 TiES. 'ETol Ay velg To OVOUATENWVULO VOGS TTEAATN arto 500
OTNAEG.

sQL

SELECT first_name || ' ' || last_name AS full_name, email
FROM customers
LIMIT 4;
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SQL ME POSTGRESQL Bdon, mivakeg kai 1o Mpwrto SELECT

ANMOTEAEZMA

full_name | email

Mapia MoamadomovAov | maria.p@example.gr
wpyog ManaddénovAog | gpapad@example.gr
EAévn NikoAdov | eleni.nik@example.gr
K@wotag Anuntpiov | kostas.d@example.gr
(4 rows)

Ta pova eloaywyka opilovv Tyur keyevov (string literal). To ' ' eivan €va keipevo pe eva kevo. Ta
SUTAd e10aymyikd opiovv Ovoua, ya mapadetypa alias pe keva i kepaaia.

saQL

SELECT name AS "Mpoiév", price AS "Tiuf €"
FROM products

LIMIT 3;
AMOTEAEZMA
Mpoidv | Ty €
Biog kot moAitei{a tov AAEEN Zopumd | 16.90
To KiBwtlo | 14.50
H ®6viooa | 9.90
(3 rows)
NATIAA

Movd kai SITTAG elcaywyikda dgv gival 1o id10 TTpdyua aTnv SQL. To 'Asrqva’ €ival Keipevo. To "Asrqua” €ival Gvoua
oTAANG 1 Tivaka pe autd 1o dvopa. Av ypAawelg To deUTEPO EKEN TTOU EVVOEIG TO TTIPWTO, N PostgreSQL Ba wagel
OTAAN TTOU BEV UTTAPXEL.

SQL

SELECT "Aenva";

ATNOTEAEZMA

ERROR: column "ABAva" does not exist
LINE 1: SELECT "AenAva"

H A&€n as pmmopei va mapaieipBei kan Ba ) Seig ouyva ywpig avtnv. ESw m ypagpovue mavta, eneidn
KAVEL TO qUETy 110 EVAVAYVOOTO.

SELECT xwpig tmrivaka

To FromM Sev eivan voypewTikd otnv PostgreSQL. "Eva SELECT Ywpig mivaka vitoAoyidel ekppaoelg pia
Popa ka1 emoTpe@Pel pia ypaupr). Eivar o o ypriyopog tpomog va Sokiudoeig pia ouvaptnon 1 Evav
TeAeOT.
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SQL

SELECT 7 / 2 AS division, % 2 AS remainder, upper('postgres') AS shout;

ANMOTEAEZMA

division | remainder | shout
3| 1 | POSTGRES

(1 row)

To 7 / 2 €Bwoe 3 ka1 Ox1 3.5. Otav kat o1 Svo apBuoi eivar akepaiot, n Sraipeon eivar akepata. Oa to
Eavadolpe 0To kePAAAIO 5 padl pe Toug LITOAOUTOVE TVITOVG,.

NMwg ypageral n SQL

O1 A&€erg kKAe181a OTtwg SELECT KAt FRoM Sev exouv dtakpion medwv Kat ke@araiwv. To select name from
products eival To 1610 query. To BipAio ypapet Tig Ae€elg kAeldid pe kepaAaia yia va Eexwpidovv amo ta
ovouaTta.

Kat ta ovopata mvakoy Kat OTNAQV HETATPETOVTAL 08 e, EKTOC av eival oe SUTAd eloaywyikd. To
SELECT NAME FROM PRODUCTS SOLAgVEL. AV OL®WE KATTO10G PTIAEEL TTivaka pe Gvopa "Products”, Oa pérmet va
YPAPEL TAVTA "Products” € TA E10AY®YIKA. ' auto ta ovopata oty PostgreSQL ypdagovtal cuvhiBwg
pe mtedd Kal KATw TadAd, OTTWG order_itenms.

Ta kevd kat ot adayeg ypauung Sev eéxovv onuacia. 'Eva peydlo query to xwpileig oe ypauueg ava
clause. Ta oyoAa ypagovtal pe S0 mavAeg LEXPL TO TEAOG TNG YPAUUNG 1) AVALETA OF /% KAL */.

SQL

— Ta tpia mpwta mpoidévta PE TNV TLPAR TOUG
SELECT name,

price /* o€ gupw */
FROM products

LIMIT 3;
ANOTEAEZMA

name | price
Bio¢ kat moAiteia touv AAEEN Zopund | 16.90
To KipBwtio | 14.50
H ®éviocoa | 9.90
(3 rows)
KPATA AYTO

‘Eva seLecT TTapdyel évav vEo TTivaka. To FRoM Aé€l aTTO TTOU €pXOVTal Ol YPOAUMES. H AioTa TOU SELECT A€l TTOIEG
OTAAEG Ba €x€l TO ATTOTEAET A Kal UTTOAOYICETAI pia Qopd yia KABE ypauun. H ogipd Twv ypaupwy dev gival

EYYUNMEVN PEXPI VA TN ¢NTHOEIG.
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SQL ME POSTGRESQL Bdon, mivakeg kai 1o Mpwrto SELECT

Aokioeig

Katw arto kdBe AoKNnon @aivetal T0 ATOTEAEGLA TTOV TIPETIEL VA TTAPELS. AV SlapEpEL LOVO 1) OE1PA TV
YPAUU®V, TO query oov eival owotd. H oeipd eivat to Bpa tov kepaiaiov 4.

AZKHIH 1.1 'OAEG Ol KATNYOpPiEg
Eugavioe OAeg Tig 0TNAEC TOL TVAKA categories.

ANAMENOMENO AMOTEAEZMA

-
o

| name | parent_id

B1BA{a
Noyoteyxvia
Texvohoyla
NpoypapuaT1opds
Bdoelg debouévwy
HAgKTpPOV LKA
YMOAOY10TEG
Laptops
Neplpepe Lakd
‘Hxog

rnitt

KouvT {va

13 | Fpageio

(13 rows)

el
NRPOOONOUIDWN R
PRI ONNOR WWR LY

[EEg

AZKHIH 1.2 KardAoyog mmrpounfsutwyv

Eugavioe 1o 6voua, to email kat to tTnA&@wvo kaBe tpounBevtr) amtd Tov Tvaka suppliers, L€ AUTH) TN
oelpd.

ANAMENOMENO AMOTEAEZMA

name email phone
B1BAtodtavoury ATTlKAG orders@vivliodianomi.example.gr | 2105550101
Techno Import sales@technoimport.example.gr 2310555202

I I
| |
‘Hxog & Eikéva AE | @ | 2105550303
I I
I I
I I

KpntikA 0lKlaknA info@kritiki.example.gr ]
Nordic Office hello@nordicoffice.example.com +46855500404
OeococaA 1k XopTiKA xartika@example.gr 2410555606

(6 rows)
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SQL ME POSTGRESQL Bdon, mivakeg kai 1o Mpwrto SELECT

AZKHzIH 1.3 [epiBwpio kEpdoug

Ia ta TEVTE MPAOTA TIPOTOVTA EUPAVIOE TO name, TNV price, TO cost KAL TN S1A(POPA TIUNG KAl KOOTOVG LUE
(')VO}J.(l. margin.

ANAMENOMENO ATMOTEAEZMA

name | price | cost | margin
Bio¢ kot moAiteia touv AAEEN Zopumd | 16.90 | 9.10 | 7.80
To KiBwtio | 14.50 | 7.80 | 6.70
H ®éviooa | 9.90 | 4.20 | 5.70
Matwpéva XOpoTa | 15.20 | 8.00 | 7.20
MaBaivw Python | 32.00 | 17.50 | 14.50

(5 rows)

AZKH:H 1.4 OVOUOTETTWVUMO HE KOUMO

Epgavioe yia toug 1€00epig TpmTovg TEAATEG Lia OTHAN customer L€ TN LOPPT) EnGvupo, Ovopa KA SimmAa
TNV nuepounvia yevvnong.

ANAMENOMENO AMOTEAEZMA

customer | birth_date
ManadomnovAov, Mapia | 1988-04-12
NanadoémovAog, Mwpyog | 1979-09-30
NikoAdov, EA€vn | 1995-01-22
Anuntpiov, Kwotoag | @

(4 rows)

AIKHEZH 1.5 EAANVIKEG ETTIKEPAAiIDEG

Eu(p('lVIOS QIO TOV TVAKQ employees TO full_name UE 87[11(8([)(1)&6(1 Ovopatenwvupo KA1 TO title UE
ETKEPANSA B¢on, YA TOVUG TIEVTE TIPMTOVG,.

ANAMENOMENO AMOTEAEZMA

OVOUATEMIVLUO 0éon

|
EAévn Mavpidov | CEO
Nikog AAe€{ov | CTO
Yopia Kwvotavtivov | Head of Sales
AnuATtpng AaumpémovAog | Operations Manager
Katepiva Zageipiov | Backend Developer
(5 rows)
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SQL ME POSTGRESQL Bdon, mivakeg kai 1o Mpwrto SELECT

AZKHIH 1.6 ApIOUNTIKA XWpig Trivaka

Xwplig FROM, LTTOAOY10€ O€ €va query To 17 / 5, T0 LIIOAOUTO NG 1d1ag Sraipeong kan 10 17.0 / 5. A®oe
OTIG OTNAEC TA OVOUATA quotient, remainder KOl exact.

ANAMENOMENO ATMOTEAEZMA

quotient | remainder | exact
3 2|
(1 row)

3.4000000000000000

AzKHzH 1.7 Téoa xprpaTta kdBovTtal GTo PAPI

INa ta tpia IpOTA TPOIOVTA EUPAVIOE TO sku, TO atdBepa kat v afia tov amobeuatog o Ty
KOOTOUG L€ OVOUA cost_value. XNV 181 ypappun Baie kot v a&ia og T moAnong pe dvopa

retail_value.

ANAMENOMENO ATMOTEAEZMA

sku | stock | cost_value | retail_value
BK-LIT-001 | 42 | 382.20 | 709.80
BK-LIT-002 | 18 | 140.40 | 261.00
BK-LIT-003 | 55 | 231.00 | 544.50
(3 rows)
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SQL ME POSTGRESQL WHERE ka1 AoyikéG OUVOrKeg

KE®AAAIO 2

WHERE ka1 Aoyikég ouvOnkeg

TO WHERE KPOATA POVO TIG YPAMMEG YIA TIC OTTOIEG WIa ouvenKkn gival
aAnBnig. O1 ouvBnkeg xTidovTal atTd CUYKPIOEIS KAl EVUIOVOVTAI JE AND,
OR KQI NOT. H TTpOTEQPAIOTNTA AUTWY TWV TEAEOTWV Eival N TTPWTN
TTpayudatiki Tayidoa Tng SQL.

2UYKpPIOEIg
To WHERE Ypa@eTal LeTd To FROM. ITepieyel a ekgppaon mov yia kabe ypauur yaiver ainodng 1 pevdng.
3T0 QITOTEAEC LA LEVOUV LLOVO O1 YPAUUES OITOV givan aAnOng.

SQL

SELECT name, price
FROM products
WHERE price > 300;

AMOTEAEZMA
name | price
Laptop Aero 14 1149.00
Laptop Pro 16 2199.00
Laptop Student 15 649.00

Mpageio pvOU1TOUEVOL VYoULG 459.00
Laptop Classic 13 799.00

|
|
086vn 27" 4K | 329.00
I
I
(6 rows)

O1 teheotég oVykpiong elval o1 avapevopevol. To = onuaivel i0o kat to <> Si1apopo. Yrapyovv emiong ta
<, >, <= Kat >=. H PostgreSQL 8&yetat kat 10 != g OUVOVLLO TOV <>. 'Eva pdvo = eivat ovykpion, ox1
avabeon. H SQL 8ev €yel petafAnteg peéoa oe Eva query.

IMa va ouykpivelg Keievo ypageig v Tiun oe pova eloaymyikd. H ouykplon keyuévov eivar akpifng.
Kepahaia, el kot tOVol petpave.

sQL

SELECT id, name, region
FROM cities
WHERE region = 'KpAtn';
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SQL ME POSTGRESQL WHERE ka1 AoyikéG OUVOrKeg

AMOTEAEZMA
id | name | region
4 | HpakAeio | Kpritn
8 | Xavid | Kprtn

(2 rows)

saL

SELECT id, name
FROM cities
WHERE name = 'AOHNA' OR name = 'Aénva’;

AMOTEAEZMA

id | name
____+ ______
(0 rows)

Kavéva amd ta 8o Sev tanpiadet pe o Aerva, 0tOTe T0 artoteAeoua etvatl adero. 'Eva adelo amotédeopa

Sev etvan opdaiua. Eivar Eéva cUvoAo Xwpig YPAUUES KAL TO psql TO SelyVel e TIg eTKePaAdeg kat (o
rows).

O1 teheoTég < kat > SovAgvovy Kat og keipevo. Zuykpivouv adpapntikd, cOppwva pe 1o collation g
Baong. H paon tov PifAiov ypnotportolel eAAnviko collation, otdTe TO 'Borog' < 'TMdvveva' elval ainbeg
ontwg Oa mepipeveg amd Ae&iko.

H otAAn boolean wg ocuvOnkn

Mia oTiAn TOTTOL boolean givat 1181 cuvON K. Aev Ypelddetal va Ypawelg active = true.
saL

SELECT sku, name, stock
FROM products
WHERE NOT active;

AMOTEAESMA
sku | name | stock
LP-004 | Laptop Classic 13 | 0
(1 row)

To NOT avTioTPEPEL uia GUVONKN. TO WHERE newsletter KPATA OOOVG TIEAATEG EXOLV EYYPAPEL OTO
newsletter ka1 TO WHERE NOT newsletter OOOUG OEV €XOLV.

AND, OR kai TrapevOéoeig

To aND astautel va 1oyxvovv kat o1 5Vo ovvOnkeg. To or apkeitan oe pia. Ot meAdteg NG Oeooalovikng
7OV £X0VV eyypapel 0To newsletter eival auTol pe city_id 2 KAl newsletter aAn0ec.
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SQL ME POSTGRESQL WHERE ka1 AoyikéG OUVOrKeg

SQL

SELECT id, first_name, last_name
FROM customers
WHERE city_id = 2 AND newsletter;

AMOTEAEZMA
id | first_name | Tlast_name
6 | Nikog | Iwdvvou
24 | Zwn | Mamayewpyiov
27 | Nétpog | ZaBBidng
(3 rows)

'‘Otav ypageig kat ta Vo oty i81a ouvOT|KN, TO AND EKTEAEITAL TPV AITO TO OR, OTTIWE O
TTOAMATTAACTIAOLOC TPV ATTO TNV Tpooheot). Ag tovpe 0T BEAEIC TA TTPOTOVTA TOV KATNYOPLOV 8 1) 9 TTOV
K00TI{OUV KAT® atd 100 evp®. H mporytn Stathmwon mov Epyetal 0to puao eivat Adbog.

SQL

SELECT name, category_id, price
FROM products
WHERE category_id = 8 OR category_id = 9 AND price < 100;

AMOTEAEZMA
name | category_id | price
Laptop Aero 14 | 8 | 1149.00
Laptop Pro 16 | 8 | 2199.00
Laptop Student 15 | 8 | 649.00
AcvVppato movtikt | 9 | 24.90
MNXovi1kd MANKTPOAOY 10 | 9 | 89.00
Webcam HD | 9 | 59.00
Laptop Classic 13 | 8 | 799.00
(7 rows)

Ta laptops g katnyopiag 8 epgavidovtal maporo ov kooTifovv mavw ao 100. H PostgreSQL
S1afaoe ) oLVONKN WG category_id = 8 OR (category_id = 9 AND price < 100). Ol tapevOEoelg Aéve auvto
7OV EVVOOVOEC.

sSQL

SELECT name, category_id, price
FROM products
WHERE (category_id = 8 OR category_id = 9) AND price < 100;
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SQL ME POSTGRESQL WHERE ka1 AoyikéG OUVOrKeg

AMOTEAEZMA

name | category_id | price
AcvUpuato movtikt | 9 | 24.90
MnYaviké MANKTPOAGY10 | 9 | 89.00
Webcam HD | 9 | 59.00
(3 rows)
NMATIAA

‘Ot1av pia guvenkn €xel Kail AND Kal 0r, BAE TTAVTQ TTAPEVOETEIG, AKOUN KI OTAV N TTPoTEPAISTNTA Ba gou £BIVE TO
owaoT0. OTrolog dlafdael To query PeTd atrd évav prva dgv Ba xpelddetal va Bupdral Tov kavova.

IN kot BETWEEN

TToAA&g CLUYKPLOEIC 100TNTAG LLE OR TTAV® TNV 1610 0TNAN ypagovTa o kabapd pe N, H Alota pmaivel
oe mapevOeoelg.

saL
SELECT id, customer_id, status

FROM orders
WHERE status IN ('cancelled', 'refunded') AND customer_id IN (1, 6);

AMOTEAEZMA

id | customer_id | status
12 | 1 | cancelled
21 | 1 | cancelled
25 | 6 | cancelled
45 | 6 | cancelled
55 | 6 | refunded
121 | 6 | cancelled

(6 rows)

To NOT IN KpaTd 00eg ypaupeg Sev tanpradovy pe xapia tiur mg Alotag. "Exet wa oofapn mayida otav n
AoTa mepieyet TN mov Agimel. Oa ) SovpE 0To KEPAAO 3 kKAl EavA 0TO KEPAAALO 13.

TO BETWEEN a AND b OTJUQIVEL>= a AND <= b. ITepthaufdaver kot ta dvo dxpa.
SQL

SELECT name, price
FROM products
WHERE price BETWEEN 30 AND 45;
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SQL ME POSTGRESQL

AMOTEAEZMA
name | price
MaBaivw Python | 32.00
KaBapdg kwdikag otnv mpdgn | 38.00
PostgreSQL oe BdBog | 45.00
Yxedilaon Bdoswv dedouévwy | 36.00
A{kTuO VTTOAOY10TWV | 41.00
Bpaothpag | 34.90
dwtioTt1iKO ypageiov LED | 42.00

(7 rows)

WHERE ka1 Aoyikég ouvOnkeg

To PostgresQL oe Badog HE TIUT akplPag 45 eivar péoa. Ia apiBpodg kat nuepounvieg Xwpig mpa avtod
etval ouvnBwg 0,T1 BEAe1g. Ta ¥POVIKEG OTIYUEG eivar Tayida Kat To ke@dAaio 6 Selyvel yatl.

LIKE kau ILIKE

To LIKE ouykpivel keipevo pe eva poTifo. To % tapladel pe omo10dnIoTE KOUUATL KEWWEVOVL, KON KAl
kevo. To _ taprader pe axpifog evav yapaktnpa. ‘'OAol o1 AAAOL XOpAKTIPES TIPETEL VA TAPLALOVV

aKkp1Pwg.
saL

SELECT sku, name
FROM products
WHERE name LIKE 'Laptop%';

AMOTEAEZMA
sku | name
LP-001 Laptop Aero 14

|

LP-002 | Laptop Pro 16
I
I

LP-003 Laptop Student 15
LP-004 Laptop Classic 13
(4 rows)

To 'Laptops' OMUALVEL OTL TO KEIUEVO EEKIVA UE Laptop. TO 'sLaptops' Oa onjuaive OTL TO TTEPLEXEL
omovdnmote. To _ eivan xprjowo otav EEpeig ) pop@n pag Tiung. 'OAa ta sku fifAlov

TPOYPAUUATIOHOV £XOVV TN HOPPT) BK-PRG- KAl Tpia yn@ia.

SQL

SELECT sku, name
FROM products
WHERE sku LIKE 'BK-PRG—___';
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SQL ME POSTGRESQL WHERE ka1 AoyikéG OUVOrKeg

ANMOTEAEZMA

sku | name

BK-PRG-001 | Mabaivw Python

BK-PRG-002 | Ruby amé tnv apxi
BK-PRG-003 | Kabapdg kwdikag otnv mpdEn
(3 rows)

To LIKE kavel S1akplon medwv kal ke@aaimv. To ILIKE eivat n mapariayn g PostgreSQL mov dev
Kavel. AovAevel Kal [Le EAANVIKA, aAAA 01 TOVOL eEakoAoVOOVY va LETPAVE.

sQL

SELECT id, name
FROM cities
WHERE name ILIKE 'a8%' OR name ILIKE '%avia';

AMOTEAEZMA

id | name
____+ _______
1 | A6Ava
(1 row)

To Aefva Tarpladet. To Xavia OX1, me1dn o ¢« Sra@épet amod 1o «. To ke@dAaio 28 Seilyvel mwg Ayvoelg Toug
TOVOUG E TNV ETEKTAOT unaccent KAl TS Pplokelg Aeeig e opBoypagpikd Aadn pe trigrams.

EIAIKA ZTHN POSTGRESQL

To 1LIKE eV UTTAPXEI OTO TIPOTUTIO TNG SQL. Xe AAAeg BAoelg Ba OEIG lower (name) LIKE 'a6%', TTOU OOUAEUEI Kal
otnv PostgreSQL. H diapopd petpdel 6tav Eva query TTPETTEI va TPEXEI O€ TTOAAEG BATEIG.

Av 0 Keipevo mov Payvelg meplEyel o 1610 % 1) _, To mpootatevelg pe backslash. To LIKE 's50\%%' Bplokel
KEIEVA TIOV TIEPIEYOVV 50%.

To WHERE d6¢v BAétrel Ta aliases

'Eva query dev exteleital pe tn o€1pd oL ypagetal. AOYIKA, Tp®TA SIAAEYOVTAL O1 YPAUUES TOV FROM,
UETA GIATPAPOVTAL ATTO TO WHERE KA OTO TEAOG LITOAOYIZETAL 1] MlOTA TOV SELECT. I' AUTO TO WHERE Sgv
Eeépet ta aliases Tov SELECT. 'OTtav ekteleital, Sev £XOUV VITOAOYIOTEL AKOUT).

sSQL

SELECT name, price * stock AS stock_value
FROM products
WHERE stock_value > 5000;

AMOTEAEZMA

ERROR: column "stock_value" does not exist
LINE 3: WHERE stock_value > 5000
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SQL ME POSTGRESQL WHERE ka1 AoyikéG OUVOrKeg

Tpapeig v ekppaon Eava peoa oo WHERE. To ke@ahaio 14 Seiyvel evav tpodso va pny enavohapfaveig
UEYANES EKPPAOELC.

SQL

SELECT name, price * stock AS stock_value
FROM products
WHERE price x stock > 5000;

AMOTEAEZMA

name | stock_value

Laptop Aero 14 | 9192.00
Laptop Pro 16 | 8796.00
I
I

Laptop Student 15 9735.00
Awpokdpta 50€ 49950.00
(4 rows)

KPATA AYTO

To WHERE KPQTA TIG YPOPPES OTTOU N oUVONKN €ival aAnBrg. To AND eKTEAEITAI TTPIV OTTO TO 0R, OTTOTE BACEIG
TapevOéoelg. To 1N ival cuvTopoypaia yia TTOAAG or Kal TO BETWEEN TTEPIAABAVEI Ta U0 AKpa. To LIKE TaIPIALEl
MoTiBa e % Kal _ KOl TO ILIKE QYVOE Ta KEQaAQia.

AOKNOE€Ig

AZKHzH 2.1 AKpIfd mTpoiovTa
Epgavioe 1o 6voua Kat vy TIn TV TPoTovVIwV JToU KOOTI{OUV TOVAAYIOTOV 459 EVPW.

ANAMENOMENO AMOTEAEZMA

name price

I
Laptop Aero 14 | 1149.00
Laptop Pro 16 | 2199.00
I
I
I

Laptop Student 15 649.00
Mpageio pvOU1TOUEVOL VYOULG 459.00
Laptop Classic 13 799.00

(5 rows)

AZKHIH 2.2 E&avrAnuéva aAAd evepyd
Bpeg ta mpoiovta mov eival evepyd kat Sev exovv amdBepa. Eupavioe sku, name KAt stock.

ANAMENOMENO AMOTEAEZMA

sku | name | stock
BK-LIT-004 | Matwpéva ywpoto | 0
PR-005 | Webcam HD | 0
(2 rows)
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SQL ME POSTGRESQL WHERE ka1 AoyikéG OUVOrKeg

AzZKHzH 2.3 [eAdreg TG KpRATng

O moAerg g Kprtng otov mivaka cities £ouv id 4 kKot 8. Bpeg Toug meAATEG IOV HEVOUV OE AUTEG KAl
Oev €xovv eyypapel oto newsletter. Eupavioe id, first_name, last_name KO city_id.

ANAMENOMENO ATMOTEAEZMA

id | first_name | Tlast_name | city_id

5 | Avactacia | Tewpyiov | 4
25 | Agvtépng | ®paykiaddkng | 8
29 | HAtlag | TCavvetdkng | 4
(3 rows)

AZKH:IH 2.4 Meoaia Tiun

Eu@avioe ta mpoidovta pe tiur| asmmo 50 £0g 100 VP, Le ta U0 akpa peoa. Kpata udovo 6ca avrkouvy
0TI KATNYOpPieg 9 1) 10.

ANAMENOMENO ATMOTEAEZMA

name | category_id | price
Mnxaviké MANKTPOoAdylo | 9 | 89.00
Webcam HD | 9 | 59.00
Hxeio Bluetooth | 10 | 79.00

(3 rows)

AZKHzH 2.5 Email ext6g .gr
Bpeg tovg mpounBevteg mtov €xovv email to omoio Sev teAeiwvel o€ .gr.

ANAMENOMENO ATMOTEAEZMA

name | email
Nordic Office | hello@nordicoffice.example.com
(1 row)

AzZKH:IH 2.6 Laptops mrou agifouv

Eugavioe dvopa, Tiur kat amdBepa yia Ta IpoiovTa Tov To OVOUA TOUG EEKIVA LLE Laptop, £lval evepyd
KAl KooTi{ouv KATW astd 1500 VP 1) £XOVV amtobepa mavm asmo 5.

ANAMENOMENO AMOTEAEZMA

name | price | stock
Laptop Aero 14 | 1149.00 | 8
Laptop Student 15 | 649.00 | 15

(2 rows)
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SQL ME POSTGRESQL WHERE ka1 AoyikéG OUVOrKeg

AzKHzH 2.7 MapayyeAieg TTou dev Tapadodnkav
Epgavioe tig mapayyeieg tov ehdtn 6 stov Sev eivat delivered. A€i€e id, status KAl coupon_code.

ANAMENOMENO ATMOTEAEZMA

id | status | coupon_code
25 | cancelled | WELCOME1@
45 | cancelled | o
55 | refunded | WELCOME10

121 | cancelled | @

143 | shipped | @

(5 rows)

AZKHIH 2.8 ApXN Kol TEAOG OVONOTOG

Bpeg TIg TOAELG TTOV TO OVOUA TOUG SEKIVA LIE T 1) H T) TEAELWVEL OE og, XWPIg S10Kp1on medwv Kat
ke@aiaiov. Epgavioe ovopa kot mepipepera.

ANAMENOMENO AMOTEAEZMA

name region

|
HpdkAgeto | KpAtn

I

I

|

BéAog Beocaiia
Iwdvviva | Hmeipog
P660¢ Nétio Aryaio
(4 rows)
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SQL ME POSTGRESQL NULL kai AoyIKr TPIWV TIHWV

KE®AAAIO 3

NULL ka1 AoyIKK TPIWV TIHWV

To NnuLL onuaivel Ot N TiuA dgv gival yvwaoTn. Agv gival undév ouTe
KEVO Keipevo. KaBe auykpion pe dyvwoTn TIPA divel AyvwaoTo
QTTOTEAEC A KAl TO WHERE TTETA O,TI OEV €ival oiyoupa aAnBEc.

Ti onpaiver NULL

O mehatng 5 Sev £xel Swoet email. O stehatng 10 Sev €xel Snhmoet ToAN. H Swpokapta Sev £xetl kdoTOg
ayopdg. e 0Aeg avtég Tig BEoelg o mivakag Kpatd NULL, TNV e181kT) Tiur) g SQL yia kATt ;tov Aeimel 1)
Sev eivan yvwoTo.

sQL
SELECT id, first_name, email, phone, city_id

FROM customers
WHERE id IN (3, 5, 10, 14);

AMOTEAEZMA

id | first_name | email | phone | city_id
3 | EAgvn | eleni.nik@example.gr | @ | 1
5 | Avooctacia | @ | 6955667788 | 4
10 | Xprotog | christos.m@example.gr | @ | 2]
14 | BaoiAng | @ | @ | 2

(4 rows)

To nuLL Bev eivar To 1810 pe To kevo keipevo ' 1 pe to undév. 'Eva mpoiov pe amobepa 0 £xel yvwoto
atoBepa stov tuyaivel va eivar undev. 'Eva email ' eivar keipevo xwpig xapaktnpeg. To NULL Agel OTL
Sev E&pouye.

2uykpioeig ye NULL

Av Sev Egperg o email evog meAdn, Sev EEpelg oUte av elval 100 e maria. peexample.gr. H SQL akoAovBel
auTn T Adoyikn katd ypaupa. Kabe ovykplon pe NuLL Sivel NULL, aKOUN KAt ) GUYKPL0T) NULL = NULL.

saQL

SELECT 1 = NULL AS a, NULL = NULL AS b, NULL <> NULL AS c, 2 > NULL AS d;
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ANMOTEAEZMA

a|lb]c|d

2 | o | o | o
(1 row)

To amotéleocua pag ovykplong otnv SQL £xel Aoutov tpelg dSuvateg Tipeg. AANOEG, Wevdeg kan
AyvwoTo. To WHERE KpATA LOVO TIG YPAUUES 070V 1) ouvOnKn elval aindng. 'Ooeg Byaivouy wevdeig 1
Ayvwoteg @evyovv. I'U autd T0 TApaKATe query Sev eMOTPEPEL KAUIA YPAUT), TTAPOAO TTOV LITAPYOLV
mehateg Ywpig email.

sQL

SELECT id, first_name
FROM customers
WHERE email = NULL;

AMOTEAEZMA

id | first_name

(0 réws)

IS NULL ka1 IS NOT NULL

IMa va poTNoeg av uia TiUn AETteL Yprnouostoleic to 1s NULL. Aev eivar ouykpior). Eivat EAeyyog mmov
Sivel mavta aAnBég 1) pevdec.

SQL

SELECT id, first_name, last_name
FROM customers
WHERE email IS NULL;

AMOTEAEZMA

id | first_name | last_name

5 | Avaoctacia | Tewpyiov
14 | BaoiAng | Avtwviov
(2 rows)

To avtibeto eivat To 15 NoT NULL. Ot TpounBevTEG yia Toug ostoiovg €xovpe kat email kat tTnA&pwvo eivat
auTol.

SQL

SELECT name, email, phone
FROM suppliers
WHERE email IS NOT NULL AND phone IS NOT NULL;
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SQL ME POSTGRESQL

ANMOTEAEZMA

name

NULL kai Aoyikn TpIWV TIHWV

phone

B1BAtodtavoury ATTLKAG

Techno Import
Nordic Office

0eo0o0aA 1K XapTiKA

(4 rows)

H trayida Tou did@opou

orders@vivliodianomi.example.gr
sales@technoimport.example.gr
hello@nordicoffice.example.com
xartika@example.gr

2105550101
2310555202
+46855500404
2410555606

H 5110 ouyvr) pop@r) tov mpoPAHUATOC EUPAVIZETAL LE TO <>. OEAEIG TOVG TTEAATEG TTOV BEV HEVOLY 0TIV

ABnva.

SQL

SELECT id, first_name, city_id

FROM customers

WHERE city_id <> 1

AND id < 12;

AMOTEAEZMA

id

first_name | city_id

RO~NOURN

1

rLdpyog I
Kdotag |
Avootacia |
Nikog |
Anuntpa I
Yopla |
Twavva |

(7 rows)

~NOUNBDWN

O meAdTNG 10 Aeimel. Agv EEpoLLE OV PEVeL, OTOTE TO city_id <> 1 ElvAl AYVMOOTO KA1 TO WHERE TOV TETA.
Av 1) gpoTnon nrav «oiot teAdteg Sev eivan otyovpa ABnvaior», permet va o melg pnta.

SQL

SELECT id, first_name, city_id

FROM customers

WHERE (city_id <> 1 OR city_id IS NULL)

AND id < 12;
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ANMOTEAEZMA

id | first_name | city_id

| wpyog I
| Kwotoag |
| Avactacia |
| Nikog |
I AfunTPa I
I I

I

ONOURN

Togpla
10 | Xpnotog
11 | Iwdvva

(8 rows)

N OoOuUNDWN

To 1610 ypa@eTtal 710 CUVTOUA UE TO IS DISTINCT FROM. AVTIUETWITICEL TO NULL 0AV KAVOVIKT] TIur. AVO NULL
Bewpovvtal ida kat Eva NuLL elvat StapopeTiko astd kabe yvootn Tiun.

saL

SELECT id, first_name, city_id

FROM customers

WHERE city_id IS DISTINCT FROM 1
AND id < 12;

ANMOTEAEZMA

id | first_name | city_id

| wpyog I
| Kwotoag |
| Avoaotacia |
| Nikog |
I Afuntpa I
I I

I

O~NOURN

Togpla
10 | Xpnotog
11 | Iwdvva

(8 rows)

N OoOUNDWN

To avtiBeto Tov elvan TO IS NOT DISTINCT FROM, 1Ol LOOTITA JTOV SEV XAVEL TA NULL.

MATIAA

KdaBe @opd 1Tou ypd@EIg <> A NoT TTAvVW € OTAAN TTOU ETTITPETTEI NULL, PWTA TI TTIPETTEI VA YiVEI PE TIG YPOAUUEG
o1ou n Tiyn Agitel. H ammdvtnon omdvia gival «va e§a@avioTolv Xwpig va To KATaAdBEl KAVEIG».

AoyIKA TPIWV TIHWV

Ta AND, 0R KOl NOT opiovTal KAl yia 10 ayvwoto. O kavovag etval Staio0ntikog av oKePTeig T0 AyvHoTo
WG «10w¢». To yevdéc AND {owg elval olyovpa Wevdeg. To arneéc 0R {oug Elvan olyovpa aindeg. ‘'OAot o1
Mot cuvuaopol pe «10we» PHEVoOLY «1owe».

‘Ek@pacn ATroTéAEC O MNari
true AND NULL NULL eCaptaral atré TNV AyvwaoTn TIPA
false AND NULL false éva wguéég Gngi
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‘Ek@paon ATTOTEAEC O MNari

true OR NULL true €va aAnBEg apkei

false OR NULL NULL eCaptaTal atmd TNV AyvwaoTn TN

NOT NULL NULL TO AVTIBETO TOU AYVWOTOU Eival AyvwaoTo

H ovvémela yia to WHERE glvat 0Tt To NoT 8ev 0wdel pia AyvwoTtr) ouvOnKn. Av T0 email LIKE 's.gr' €lval
AYVOOTO YA &vay TTEAQT Xwpig email, TOTe ka1 To NOT (email LIKE '%.gr') €ival Ayvwoto. O eddtng
Aetmet ko asto ta §Yo amoteAeopata, Omwg eideg otV Aoknon 2.5.

To NOT IN kai pia Aiota pe NULL

To x NOT IN (1, 2, NULL) OTJUQIVELx <> 1 AND x <> 2 AND x <> NULL. O TeAgvtaiog Opog elval avta
AyvwoTog, omote 1 ouvOnkn dev pmopel mote va fyet ainong.

SQL

SELECT name
FROM cities
WHERE id NOT IN (1, 2, NULL);

AMNOTEAEZMA

(0 rows)

Kaveig dev ypapel NULL peéoa o Alota pe o xépt. H Mlota duwg pmopel va gpyetat asmo subquery mavo
o€ OTNAN pe NULL. TOTe To query emoTpePel o1waNAd Tistota. To keAAA10 13 Seiy Vel TO NOT EXISTS, JTOU
Sev €xel autod To TTPOPANua.

Ap1OunTIKA Kal Keipevo pe NULL

KaBe mtpa€n pe nuLL SivernuLL. To stepiBapio g Swpokaptag Sev voAoyiletal, emeldr) Sev EEpovpe 0

KOOTOG TNG.
saL

SELECT name, price, cost, price — cost AS margin
FROM products
WHERE id IN (27, 28);

AMOTEAEZMA
name | price | cost | margin
dwtioTt1ikO ypapeiov LED | 42.00 | 18.00 | 24.00
Awpokdpta 50€ | 50.00 | o | 2
(2 rows)
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To 1810 10yVeL y1a 0 | |. Av Eva KOPUATL Agirel, Agimel 0Ao 1o keipevo. Ol oUVAPTIOELG concat KA
concat_ws AyvooUv Ta NULL. H Seltepn maipvel mpmTa to Siaywplotiko.

SQL

SELECT full_name,
title || " - ' || department AS with_pipes,
concat_ws(' - ', title, department) AS with_concat_ws
FROM employees
WHERE id IN (1, 15);

AMOTEAEZMA
full_name [ with_pipes | with_concat_ws
EAévn Mavpidov | CEO - Avoiknon | CEO - Avoiknon
Aevtépng lewpyiov | @ | EEwtepikdg ovpBovAOG
(2 rows)

COALESCE ka1 NULLIF

TO COALESCE TTaipVEL L1 AMIOTA EKPPATENDV KAl EMOTPEPEL TNV TIPWTI 70V dev eivar NuLL. Eivat o
oLVNO1oUEVOC TPOITOG VA SMOEIG TIUT 0€ KATL TOL Agimel.

sQL

SELECT first_name,

COALESCE(email, phone, 'ywpic otoiyxeia') AS contact
FROM customers
WHERE id IN (1, 3, 5, 14);

AMOTEAEZMA
first_name | contact
Mapia | maria.p@example.gr
EA€vn | eleni.nik@example.gr
Avaotacia | 6955667788
Bao{Ang | xwpic otolxeia
(4 rows)

O mehatng 14 Sev £xel ovte email oUTE TNAEPWVO, OTTOTE PTAVOLLLE OTNV TeAevTaia Tiur). ‘'OAeg o1 TIpEg
TOV COALESCE TIPETIEL VA £XOVV OLUPATO TUTTO. AgV HITOPEIG VAL YPAWELG COALESCE (cost, 'dyvwoto') OF
apOunTikn oTHAn.

TO NULLIF(a, b) Kavel To avtifeto. EmoTpE@el NULL OTAV TO a €ival 100 pe To b Kol aAAmG T0 a. H kAaowkn
XPNon Tov elval va asmo@uyelg Staipeon e to undev.

sQL

SELECT name, price / stock AS price_per_unit
FROM products
WHERE id IN (3, 4);
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ANMOTEAEZMA

ERROR: division by zero

saQL

SELECT name, price / NULLIF(stock, @) AS price_per_unit
FROM products
WHERE id IN (3, 4);

AMOTEAEZMA

name | price_per_unit
H ®éviocoa | 2.18000000000000000000
Matwpéva xopota | @
(2 rows)

To query Sev omaet otn ypauun pe undevikd amobepa. Ekeivn ) ypapur aipvel NULL, KATL TT0V elval
gkpiveg. O Aoyog dev opiletar.

Moéte pia otAAN rpétrel va emitpérrel NULL

3T0 \d cities TOU KEPAAAIOL 1 £18e¢ TO not null SistAa o€ tpeig otnieg. ‘Otav opilelg mivaka amopaocilelg
7to1eg 0tnAeg umopel va Aetstovv. To email evog eAatn ptopet va eival ayvwoto. H tiur) evog mtpoiovtog
oxl. KaBe oAn mov emtpemel NULL Ywpig AOYo elval pia akoun otnAn omov Ba mpesmetl va OKePTELG TO IS
NULL o€ kGBe query. To ke@AAA10 17 EMOTPEPEL € AUTI TNV ATOPAOT).

KPATA AYTO

To NuLL onpaivel dyvwaTo. KdBe auykpion Kai KABe TTpAgn Pe NULL SiVEl NULL KOl TO WHERE KPOTA JGVO TO aAnBEG.
EAEyXEIG UE IS NULL KOl IS NOT NULL, OUYKPIVEIG JE IS DISTINCT FROM KOI OVTIKABIOTAG |JE COALESCE.

AoOKROEIg

AZKHIH 3.1 [eAdTEG XWpPig TNAEPWVO
Eu@avioe id, first_name KA1 last_name TV TTEAATOV JTOV SV EXOUV TNAEPWVO.

ANAMENOMENO ATMOTEAEZMA

id | first_name | 1last_name

3 | EAévn | NikoAdov

7 | AQuntpa | Kwvotavtivov
10 | Xpnotog | MixanAidng
14 | BaoiAng | Avtwviov

17 | dwtelvi | Aapmpdkn

20 | MixdAng | Toakipng

24 | Zwn | Mamoayewpyiov
28 | Aéomowva | Mavpidov
(8 rows)
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AZKHIH 3.2 Kd1rolo oTolxgio emiKoIvwviag

Bpeg tovg mehdteg e SnAmpevn moAn ov EXouv TNAEP®VO AAAA 01 email 1 email add o1 TAEPwVO.
Eugavioe id, email KAl phone.

ANAMENOMENO ATMOTEAEZMA

id | email | phone

3 | eleni.nik@example.gr |

5| @ | 6955667788
7 | dimitra.k@example.gr | @

17 | foteini.l@example.gr | o

20 | michalis.ts@example.gr | @

24 | zoi.papageorgiou@example.gr | &

(6 rows)

AIKHEIH 3.3 EKT6G @goocalovikng

Epgpavioe id kat city_id OA@V TV TEAQT®V 710U Sev gival oltyovpa amo ) Oeooalovikn (710An 2), padl
pe 6ooug dev exovv dnAwaoet TOAN. Kpata povo meAdteg pe id amo 1 £wg 15.

ANAMENOMENO AMOTEAEZMA

id | city_id
____+ _________
1 1
3 1
4 3
5 4
7 5
8 1
9 6
10 @
11 7
12 1
13 8
15 9
(12 rows)

AZKHEZH 3.4 YTrdAAnAol Kai piofoi

Eugpavioe 10 ovopaten®vupo kabe vitaAANAOL TTov €xel id 11 1) peyaivtepo kat tov uiobo tov. ‘Omov o
uoBog Aetmet, Seie 0. Ovopaoe ) OTAN salary_or_zero.

ANAMENOMENO AMOTEAEZMA

full_name salary_or_zero

I
Bao 1Ak NtdKov | 1100.00
Iidvvng Koppécg | 1800.00
I
I
I

Bavdong Mméng 1750.00
Xpiotiva ABavaciov 1650.00
Nevtépng Mewpytlov 0

(5 rows)
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AZKH:H 3.5 TUMAMA PE TTPOETIAOYN

Ta toug VITAAANAOVG 1, 11 KAL 15 EUPAVIOE full_name KOL UIAL OTNAN label TNG HOPQPNG Titrog (Tudua). Otav
TO TUM LA AELTtel, YPAWe xwpic tuiua HECGA OTNV mapevOeon.

ANAMENOMENO ATMOTEAEZMA

full_name label

Bao 1Ak NtoKov Sales Intern (MwARcetlg)
Aevtépng lewpyiov | EEwtepikdg ocOpBovAog (ywpic TuAua)
(3 rows)

I

EAévn Mavpidov | CEO (Atroiknon)
I
I

AzKHzH 3.6 [lMapayyelieg xwpig koutrévi WELCOME10

Ep@avioe id kat coupon_code TV TAPAYYEADV TOV TTEAATH 6 7TOV SEV XPNOUOTOINCAV TO KOVITTOVL
WELCOME10, €iTe emeldn eiyav aAlo kovmovi eite eneldn Sev eiyav kaveva.

ANAMENOMENO ATMOTEAEZMA

id | coupon_code

AzkHzH 3.7 lMepiBwpio xwpig o@aApa

INa ta tpoidvta 26 £mg 28 vVITOAGY10€ TO TTEPIBDPIO WG TTOCOOTO TNE TIUTS, ONAAST| (price - cost) *
100 / price, L€ OVOUA margin_pct. AlmtAa BAAe OTNAN has_cost 7OV eival aAnO1g 0Tav To KOOTOG eivat
YV®OTO.

ANAMENOMENO ATMOTEAEZMA

name | margin_pct | has_cost
Mpageio puvBuilépevov vyoug | 34.6405228758169935 | t
dwtioTt1iKé ypageiov LED | 57.1428571428571429 | t
AwpokdpTa 50€ | o | f

(3 rows)
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KE®AAAIO 4

ORDER BY, LIMIT ka1 DISTINCT

‘Evag Ttrivakag dev €xel o€lpd. To 0RDER BY TN dNMIOUPYEI OTO TEAOG
TOU query, TO LIMIT KPATA TIG TIPWTEG YPOAUMES KAl TO DISTINCT TTETA
Ta SITTAGTUTTA. OAa BOUAEUOUV TTAVW OTO ATTOTEAECUA, OXI TTAVW

OTOV TTivaKa.

H Aoyiki og1pd evog query

Tpapelg SELECT TpdTA, aAA Aoyikd ekteAeitan apyotepa. H oelpa pe v omoia n PostgreSQL
£PAPUOCEL TA KOUUATIA EVOG query eEnyel 71010 koppudTt PAETEL o1 ovouaTa. 1o KEPAAAo 2 €ideg Ot
70 WHERE Sev PA&mer ta aliases. ESm Ba Se1g 6Tt To 0RDER BY Tl PAETEL
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1- FROM
TTOIEG YPAMHES

A 4

2 - WHERE
@IATPpApPIOHA

v

3 - SELECT
EKppaoelg, aliases

A 4

4 - DISTINCT
SiITAoTUTTO

A4

5 - ORDER BY
osipd

v

6 - LIMIT
mMOoEG

ZxApa 4.1 - H Aoyiki oeipd evog query pe €vav Trivaka. To ke@dAaio 10 rpooBéTel To GROUP BY kai To HAVING avdaueoa
oto WHERE ka1 oto SELECT.
H oeipd eivan Aoy, oxt tpaypatikn. O planner pmopei va Siafacet ig ypappég 118n ta&vounuéveg
1o eva index kat va otapatnoet polg Bpet 6oeg gntda to LIMIT. To amotéAeopa opng eivat avta idto
pe avtod ov Ba €8wve 1 Aoyikr) oelpa.

ORDER BY

To ORDER BY TAEIVOUEL TO QITOTEAECUA KATA pia 1) eprocotepeg exppaaeig. H mpoemAoyn eival av&ovoa
oe1pa, Asc. To DESC avTioTpEpel.

saQL

SELECT name, price
FROM products

WHERE category_id = 9
ORDER BY price DESC;
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AMOTEAEZMA
name | price
086vn 27" 4K | 329.00
USB-C docking station | 139.00
Mnxoviké mAnKTpoAdylo | 89.00
Webcam HD | 59.00
AcVpuato movtikt | 24.90
(5 rows)

Me oA\a kAe181d, to Sevtepo kpivel povo dtav to mp®To elval ico. Kabe kAeidi et tn Sikr) tov
katevBuvon. ESa ot meddteg Ta&vopovvtal kKatd stoAn kal peoa o Kabe stOAN astd Tov 110 TPOTPATO.

SQL

SELECT city_id, first_name, created_at
FROM customers

WHERE city_id IN (1, 2)

ORDER BY city_id, created_at DESC;

AMOTEAEZMA

city_id | first_name | created_at
1 | OAya 2026-06-20 10:05:00+03
1 | ZtéAl0g 2025-10-14 13:30:00+03
1 | Awkatepivn | 2025-08-03 11:20:00+03
1 | AAéEavbpoc 2025-04-02 09:40:00+03
1 | MNavaylwtng 2025-02-04 16:10:00+02
1 | EAévn 2024-12-01 09:05:00+02
1 | Mopia 2024-11-03 10:15:00+02
2 | Nétpog 2026-01-15 16:20:00+02
2 | Zwh 2025-11-02 10:50:00+02
2 Giorgos 2025-09-09 09:00:00+03
2 Bao{Ang 2025-05-11 07:50:00+03
2 | Nikog 2025-01-09 13:45:00+02
2 | Muwpyog 2024-11-20 18:40:00+02

(13 rows)

SQL

SELECT name, price * stock AS stock_value
FROM products
ORDER BY stock_value DESC

LIMIT 4;

EKAOZH 1.0 - ZEMTEMBPIOX 2026
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ANMOTEAEZMA

name | stock_value

Awpokdpta 50€ | 49950.00
Laptop Student 15 | 9735.00
I
I

Laptop Aero 14 9192.00
Laptop Pro 16 8796.00
(4 rows)
MArIAA

H PostgreSQL déxeTal Kal ORDER BY 2, PE TOV apIBUO TNG 0TAANG GTN AioTa Tou seLECT. Eival BoAikd dtav
TIANKTPOAOYEIG OTO psql. Z€ KWOIKA TTOU PEVEL, KATTOI0G Ba TTpooBEael pia oTAAN 0TV apxr NG AioTag Kai n
Tagivéunon Ba aAAagel xwpig kaveéva prvupa.

Mou ptraivouv Ta NULL

Ynv PostgreSQL to NULL Ta&vopeital wg LeyaAUtepo amd kaBe Tiur). Me Asc €pYeTal 0To TEAOG KAl e
pesc otnv apyr). To Sebtepo omavia etval avtd mov BeAeig. O1 vedTepPOL TEAATES KATA epounvia
yévvnong dev etvan avtol stov dev n SnAwoav.

SQL

SELECT first_name, birth_date
FROM customers

ORDER BY birth_date DESC
LIMIT 5;

AMOTEAEZMA

first_name birth_date

Aéomo1va
ANEEQVOpPOG
Kwotag
M1YA&ANG
Altkatepivn
(5 rows)

@
@
@
@
2

003-05-05

TO NULLS LAST KOl TO NULLS FIRST 0pidouv pntd T 6&on toug.
saL
SELECT first_name, birth_date
FROM customers

ORDER BY birth_date DESC NULLS LAST
LIMIT 5;
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ANMOTEAEZMA

first_name | birth_date

Aikatepivn | 2003-05-05
Avaotacia | 2001-07-08
Zwn | 2000-11-30
Yopia | 1999-12-02
dwtELVA | 1998-03-17
(5 rows)

Tagivounon keipévou Kai collation

H oe1pd tov kewuévov Sev eivan avtikelpevikn. EEaptatal amod ) yAwooa kat tnv opidel to collation.
H Bdon tov BipAiov xpnowomotel to eAAnviko collation tng fipAtodnkng ICU. Ta toviouéva ypaupata
Ta&vopovvTal Hadl Pe Ta ATova, 0w e Eva AeC1KO.

sQL

SELECT first_name

FROM customers

WHERE first_name LIKE 'A%' OR first_name LIKE 'A%' OR first_name LIKE '0%'
ORDER BY first_name;

ANMOTEAEZMA

first_name

Altkatepivn
ANEEQVDpOC
Avaotacia
Avva

OAya

(5 rows)

To collation "c" ovykpivel Toug kKwS1KoUE TV Yapaktnpwv. Elval yprnyopo, aAAd Ta toviouéva
KePaiaia £xovv HikpOTEPO KWOIKO AItd TA ATOVA, OTTOTE TO Avva KAl TO DAya Fyaivouy mpata.

SQL

SELECT first_name

FROM customers

WHERE first_name LIKE 'A%' OR first_name LIKE 'A%' OR first_name LIKE '0%'
ORDER BY first_name COLLATE "C";

AMOTEAEZMA

first_name

DAy«
Altkatepivn
ANEEQVOpOC
Avoaoctacia
(5 rows)
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EIAIKA ZTHN POSTGRESQL

Av n Bdaon oou @TIdYTNKE XWPIG EAANVIKO collation, n oeipd Tou KEIPEVOU OTA ATTOTEAECUATA PUTTOPET VA BIOQEPEI
atré Tou BIBAIoU. '’ AuTO TO setup.sh QTIAYVEI TN BACN PE ——icu-locale=el-GR. TO COLLATE O€ £VO ORDER BY OAAGCEI TN
o€1pd Povo yia eKeivo To query.

LIMIT, OFFSET ka1 oTta@epn ocipd

TO LIMIT n KPATA TIG TPMTEG n YPAUUES TOV AITOTEAEOUATOS. XWPIg ORDER BY Sev opiletat moteg elval ol
npwteg. H PostgreSQL emotpepet Omoleg fpet mpwteg. AvTéG pumopel va aAAaEouv 0Ttav aAAa&ouy ta
Sebopéva 1 to plan. Tta mponyovueva ke@ahaia Ta amoteAeouata potalayv otabepd povo eneldn) o
TVAKAG YPAPTNKE Hia popd kat Sev aA ate.

To OFFSET k TTAPAAEITIEL TIG TIPAOTES k Ypaupes. Mad gpridyvouv oeAideg. H Sevtepn oedida pe mévte
npoldvta ava oeAiba, amd to eOnvoTEPO, elval avt).

SQL

SELECT id, name, price
FROM products

ORDER BY price, id
LIMIT 5 OFFSET 5;

AMOTEAEZMA
id | name | price
6 | Ruby amdé tnv apyn | 29.50
5 | MaBaivw Python | 32.00
23 | Bpaotrpag | 34.90
9 | Xxedioon Bdocwv debopévwy | 36.00
7 | KaBapdg kwdikag otnv mpdEn | 38.00

(5 rows)

To id 0TO TEAOG TOV ORDER BY Oev eivan StakoounTiko. Av 500 mpoiovTa eiyav v idia Tiur, N oe1pa Toug
Ba Ntav anmpocdioplotn kat Eva artd avtd Ba prropovoe va eppaviotel oe 600 oeAibeg katl o Mo oe
kapia. 'Eva kAe8i mov givan povadiko, 6mtwg to primary key, kavel tn 0€1pa VIETEPUIVIGTIKT).

MATIAA

To oFFSET €V TTAPAAEITTEl YPAUUEG XWPIG KOOTOG. MNa va dwael Tn oeAida 1000, n Baon TTapdyel Kol TTETA OAEG
TIG TTponyouUueves. To ke@aAaio 36 Oeixvel To keyset pagination, TTou dev €xel autd TO TTPORANMA.

To mpdtumo g SQL ypdapel o 1610 pe FETCH FIRST n RoWS ONLY. H pop@1) avtn £xel pia emoyr) stov dev
£xe1 1o LIMIT. ToO WITH TIES KpaATA Kot 00eg ypaupeg 10ofabuovv pe tnv teAevtaia.

SQL

SELECT name, stock

FROM products

ORDER BY stock

FETCH FIRST 2 ROWS WITH TIES;
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AMOTEAEZMA

name | stock

Webcam HD | 0

Laptop Classic 13 | 0

MOTWUEVA XWHATO | 0
(3 rows)

Znmoeg 500 YPAUUES KA TN PEg TPELS, emeldn Tpla mpolovta Exovv undevikod amodbepa. Me LIMIT 2 &va
o autd Ba elewte Ywpig va EEpelg moto.

DISTINCT

To DISTINCT aaipel Tig SUTAEg ypaupeg amo to amotedeoua. EQapuodetal oe 0AOKANpn TN ypaupr,
OnAadn oe OAeg TIg OTNHAEG TOV SELECT padi.

SQL

SELECT DISTINCT region
FROM cities
ORDER BY region;

ANMOTEAEZMA

region

ATT1KA

Avtikn EAAGSa
Avtikr Makedovia
‘Hne 1pog

feococaiia

Kevtpiki Makedovia
Kprrn

Notio Arvyatio
MeAondvvnoog

(9 rows)

SQL

SELECT DISTINCT status, coupon_code
FROM orders

WHERE customer_id = 6

ORDER BY status, coupon_code;

AMOTEAEZMA

status | coupon_code

cancelled | WELCOME10Q
cancelled
delivered
delivered
refunded
shipped

(6 rows)

ELCOME10

2]
W
%]
WELCOME10
2]
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Ia o pIsTINCT SV0 NULL BewpovvTan iG1a. AuTo eivan pia asto Tig Aiyeg B¢oeig omtov 1) SQL ouykpivel NULL
0oaV VA T)TaV KAVOVIKT) TIun.

MATIAA

Otav éva query eTOTPEPEI DITTAEG YPOUUEG TTOU OEV TTEPIUEVEG, TO DISTINCT TIG KPUREI aAAG dev dlopBwvel TNV
aimia. ZuvnBwg n aitia ival éva join TTou TTOAAATTAQCIALEl YPOUUES. To KEQAAaIo 11 eTTIOTPEPEI O€ AUTO.

DISTINCT ON

H PostgreSQL £yet pa emektaon sov AUvel Eva JToAD GLYXVO TTPOPANLA, TNV TIPOTN YPALUN Ao kAOe
ouada. To DISTINCT ON (£kepacn) KPATA pia ypapun ya kaBe Stagpopetikr) Tipn g kepaong. [Towa
ypapur] Kpata To opidel TO ORDER BY, IOV JIPETEL VA EEKIVA Ue TNV 181 Ekppaor).

To axp1fotepo mpoldy kabe katnyopiag eivan avto.
saL

SELECT DISTINCT ON (category_id) category_id, name, price
FROM products

WHERE category_id IS NOT NULL

ORDER BY category_id, price DESC;

AMOTEAEZMA
category_id | name | price
2 | Biog kot moAtteia tou AAEENR Zopund 16.90
3 | A{kTuva vroAoyloTwv 41.00
4 | KaBapdg kwd1kag otnv mMPAgn 38.00
5 | PostgreSQL oe BdBog 45.00
8 | Laptop Pro 16 2199.00
9 | 086vn 27" 4K 329.00
10 | Mikdm 229.00
12 | Kagetiépa espresso 249.00
13 Fpogeio pvOULTOPEVOL VYOLC 459.00
(9 rows)

TO ORDER BY category_id, price DESC TaEvopel kaBe opdda asmmd v akpiBoTepr Tiur KAl To DISTINCT ON
KpaTa v mp®Tn ypauur kabe opadag. Av Sev ypdyetg to Sevtepo kAe1di, n PostgreSQL Oa kpatroet
pa woyaia ypapun amd kabe katnyopia.

EIAIKA ZTHN POSTGRESQL

To p1sTINCT ON Oev UTTApPXEl o€ AAAEG BAaelg. To idlo TTpdRAnua Alvertal TTavTou pe window functions, 6Twg Ba
d¢eIg O0TO KEPAAQIO 23.

KPATA AYTO

To orDER BY €ival 0 pévog TPOTTOG Va OpioElg OeIpd Kal eKTEAEITaI oxeDOV TeEAeuTaio, oTTOTE BAETTEI T aliases.
BdaAe mavta éva povadiko KAeIdi aTo TEAOG OTav oeAIBOTTOIEIG. TO DISTINCT GUYKPIVEI OAOKANPEG YPAUMES KAl TO
DISTINCT ON KPATA TNV TTPWTN YPAPUT KO ouddag.
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Aokioeig

AZKH:H 4.1 Ta mwévTte akpIBoTepa
Ep@avioe dvopa kat T yia ta Evte akpiotepa evepya mpoiovia.
ANAMENOMENO AMOTEAEZMA

name price

I
Laptop Pro 16 | 2199.00
Laptop Aero 14 | 1149.00
I
I
I

Laptop Student 15 649.00
Mpageio pvOU1TOPEVOL VYOULG 459.00
086vn 27" 4K 329.00
(5 rows)

AZKH:zH 4.2 KatdAoyog mreAatwv

Engavioe enmvupo kat ovopd tv mehatov g AOnvag (;toAn 1), Ta&lvounuévoug Kata EMmVULO0 Kot
LETA KATA OVOUQ.

ANAMENOMENO ATMOTEAEZMA

last_name | first_name
BaoiAelov | Novayiwtng
BAdyov | OAya
Zaxapiov | Atkatepivn
Kovtoovkog | ZtéArog
NikoAdov | EAgvn
01kovéuov | ANEEavbpog
NanadomovAov | Mapia
(7 rows)

AZKHzH 4.3 O1 vedTepOI TTEAATEG

Eugavioe dvopa kat nuepounvia yevvnong v teooapmnv vedtepwv meAatmv. 'Ooot dev £xovv Sniwoet
nuepounvia dev mpemel va eppavifovtat.

ANAMENOMENO ATMOTEAEZMA

first_name | birth_date

Aikatepivn | 2003-05-05
Avooctacia | 2001-07-08
Zwn\ | 2000-11-30
Yogpia | 1999-12-02
(4 rows)
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AZKHIH 4.4 Tpitn ogAida

O Katdoyog epn@avidel Ta mpPotovTa amd T0 akplPotepo 0To PONVITEPO, TE0OEPA ava oeAIdA.

Eu@avioe id, name Kt price TG Tpitng oeAibag.

ANAMENOMENO ATMOTEAEZMA

id | name | price
30 | Mikam | 229.00
19 | Akovotikd ANC | 199.00
17 | USB-C docking station | 139.00
21 | Mikpbéowvo USB | 119.00

(4 rows)

AZKHIH 4.5 [epipépeieg Twv TTEAATWV

Eugpavioe ywpig emtavaAnpelg ta {evyn city_id KAl newsletter TWV TEAATOV, TASIVOUNUEVA KATA city_id

L€ TA AYVOOTA OTNV apXT).

ANAMENOMENO AMOTEAEZMA

city_id | newsletter
o | f
1] f
1 t
2 | f
2 |t
3| f
4 | f
4 t
5| f
5 t
6 | t
7] f
7 t
8 | f

(17 rows)

AZKH:IH 4.6 looBaOuieg piobwv

Eugavioe dvoua kat piofo twv tpiov VITaAANA®VY He ToV XaunAOTepo yvwoto piobo. Xpnoipomoinoe

FETCH FIRST UE TPOTIO 710V dev Oa £kofe 10o0Babuieg, av v pyav.

ANAMENOMENO AMOTEAEZMA

full_name | salary
BaotAlkf Ntdkov | 1100.00
Xpiotiva ABavaciov | 1650.00
Bavdong Mméng | 1750.00
(3 rows)
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AZKH:IH 4.7 H o mpéo@arn rapayyeAia Ka0e TeAATN

TMa kabe evav armod Tovg MEAATEG 1 £WC 5 ELPAVIOE customer_id, TO id KAL TNV NUEPOUNVIA created_at TNG
7110 TTPOCPATNG TTAPAYYEALAG TOL.

ANAMENOMENO AMOTEAESMA
id

customer_id created_at

I I

| 129 | 2026-05-26 09:44:00+03
| 128 | 2026-05-25 17:04:00+03
I I
I I
I I

U WNER

145 | 2026-06-14 22:04:00+03
141 | 2026-06-09 18:41:00+03
137 | 2026-06-06 22:00:00+03

(5 rows)
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KE®AAAIO 5

ToTroI, ekppaoceig kait CASE

KaBe Ty otnv PostgreSQL €xel TUTTO Kal 0 TUTTOG ATTOQACilEl Ti
KAvouV ol TEAEOTEG. O id10¢ TEAEOTAG / KAvel aképala diaipeon o€
QKEPAIOUG Kal akpIPry o€ deKadIKOUC. To CASE TTPOCOETEI ETTIAOYI
MEOQ O€ PIa €EKPPao.

O TOTTOG MIOG TIMAG
H ouvaptnon pg_typeof A€l TOV TUTO OTTO1ACOT|TOTE €kPpaong. Eival to mparto epyaieio dtav éva
artotéAeopa Sev eival auTd oL TEPIUEVEG.

SQL

SELECT pg_typeof(42) AS a,
pg_typeof(42.5) AS b,
pg_typeof('42') AS c,
pg_typeof(price) AS d,
pg_typeof(tags) AS e

FROM products

WHERE id = 1;

AMOTEAEZMA

a | b [ C | d | e

integer | numeric | unknown | numeric | textl[]
(1 row)

O ap1Buog 42 eival integer KA1 0 42.5 eival numeric. To '42' €ivat unknown, €va Keipevo mov 1) PostgreSQL
Sev €xel amo@aoioel akoun mag Ba to Stafdoel. Oa to epunvetoel avaioyd e TO oL TO
xpnouomoteig. H otrAn tags etvan text [1, SnAadn mivakag amod keipeva. Oa m Sodue 010 KEPAAAL0 27.

Aképaiol, numeric Kai float

O1 ap1BunTikoi tOot 710V B CUVAVTAG ElvAL TPELG OIKOYEVELEC.

ToTTOG Ti kpaTd [M61e TOoV BéAEIG

integer, bigint aképaioug 4 kai 8 bytes UETPAOEIG, TTOGOTNTEG, KAEIOIG
numeric(p,s) akpiIBeig dekadikoug XPAuaTa Kal O,TI aTTaITEl aKpiBela

double precision duadIKr) KIVNTF UTTOBIOOTOAR METPNOEIG QUOIKWYV PEYEBWYV, OTATIOTIKA

H Stapopd avapeoa 0To numeric KA1 OTO double precision (PAIVETAL AUECWC.
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SQL

SELECT 0.1 + 0.2 = 0.3 AS numeric_equal,
0.1::double precision + 0.2::double precision AS float_sum;

AMOTEAEZMA

numeric_equal | float_sum

t | 0.30000000000000004
(1 row)

O TU70G double precision OgV WITOPEL VA AVATTAPACTIOEL TO 0.1 akp1fwg. [a ypruata avtod etvan
artapadekto. Ol TIHEG TOV KATAOTIIATOG eIval numeric(10,2), SNAadT) pExpt 10 yneia amd ta omoia 2
UETA TNV LITOSIACTOAT).

MeTaTpoTtri) TUTTWYV

MeTatpémelg pia Tiun og AAO TOITO e CAST(tipf AS tomog) T) UE T ouvTopoypagia tng PostgreSQL
T : tonog. Oa Serg oxedov mavta tn devtepn.

SQL

SELECT '42'::integer + 1 AS a,
CAST('2026-06-30' AS date) AS b,
7::numeric / 2 AS c,
price::integer AS d

FROM products

WHERE id = 1;

AMOTEAEZMA

a | b | C | d

43 | 2026-06-30 | 3.5000000000000000 | 17
(1 row)

To price:: integer GTPOYYUAEWPE TO 16.90 o€ 17. H petatpomnt) oe akepaio dev KoPel, oTpoyyvievet. Av 1)
Tun Sev HETATPENETAL, TO UETY ATTOTUYXAVEL OAOKANPO.

SQL

SELECT 'bekaemtd'::integer;

AMOTEAEZMA

ERROR: invalid input syntax for type integer: "bekaemtd"
LINE 1: SELECT 'bekaemtd'::integer
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NATIAA

H aképaia diaipeon eivail n o ouxvi aitia AdBoug uttoAoyiopoU. To quantity / 2 PE quantity 3 &ivel 1. Av BéAeIg
0eKadIKO ATTOTEAECUA, HETATPETTEIG TOUAAGXIOTOV €vaV OPO O€ numeric TIPIV OIQIPECEIG.

2TpoyyuAoTtroinon
H Swaipeon numeric 8ivel oAl Sekadika. To round(x, n) oTpoyyvAevet og n Sekadikd. To trunc kOfel. To
ceil KA1 TO floor JTAVE OTOV ETTOUEVO KA1 OTOV JIPOTYOULEVO AKEPAIO.

SQL

SELECT 2::numeric / 3 AS raw,
round(2::numeric / 3, 2) AS rounded,
trunc(2::numeric / 3, 2) AS truncated,
ceil(2.1) AS up,
floor(2.9) AS down;

AMOTEAEZMA

raw | rounded | truncated | up | down
0.66666666666666666667 | 0.67 | 0.66 | 3 | 2
(1 row)

Yrapyetl pa Aesrtopépera mov a&idet va Qupaoat. To round O€ numeric OTPOYYUAEVEL TO OO TTPOG T
TTAV®, OTIWG OTO OXOAEL0. X€ double precision AKOAOVOEL TOV KAVOVA TOV VAIKOD, JTOV OTPOYYVAEVEL TO
U100 OTOV TTANOIEGTEPO QUYO.

SQL

SELECT round(2.5) AS numeric_half, round(2.5::double precision) AS float_half;

AMOTEAEZMA

numeric_half | float_half

3 2
(1 row)

2UVOPTHOEIG KEINEVOU

H PostgreSQL &yet Sekadeg ouvaptnoelg yia keipevo. Avteg Oa Tig XprO1LOTOLELS CUVEX MG,
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SQL

SELECT email,
length(email) AS len,
upper(left(email, 5)) AS start,
position('@' IN email) AS at_pos,
split_part(email, '@', 2) AS domain,
replace(email, 'example', 'shop') AS replaced
FROM customers
WHERE id IN (1, 21);

ANOTEAEZMA

email | len | start | at_pos | domain | replaced
maria.p@example.gr | 18 | MARIA | 8 | example.gr | maria.p@shop.gr
Giorgos.Papadopoulos@Example.gr | 31 | GIORG | 21 | Example.gr | Giorgos.Papadopoulos@Example.gr

(2 rows)

To split_part(keipevo, 6loxwpiotiké, n) KOPBEL TO KEIUEVO OTO S1AXWPIOTIKO KA EMOTPEPEL TO KOUUATL n.
Me apvnTiKO n HETPAEL ATTO TO TEAOC. TO substring(email FROM 3 FOR 4) ETIOTPEPEL TEOOEPIC XAPAKTIPES
asto m Beon 3. O Beoerg otnv SQL Eekivovv aso To 1.

To trim apaipel keva arto Tig akpeg. To 1pad KA1 TO rpad CUUTIANP®VOLY UEXPL Eva unKog. To format
yeuidel éva mpOTLIIO UE TIUEG, OTMWG TO printf.

saQL

SELECT format('ss - %s €', trim(' Laptop '), 1149.00) AS label,
lpad('42', 6, '0@') AS padded,
initcap('@EZZAAONIKH') AS title_case;

AMOTEAEZMA

label padded | title_case

Laptop - 1149.00 € | 000042 | OecooAovikn

(1 row)

To initcap KAVEL KEPAAAIO TO TTPOTO YPAUUA KAOe AeEng ko tedd Ta vIToAoUTa. Aev EEPel OUwG TTOV
UTTAivel 0 TOVOG, OTTOTE TO ATTOTEAETLA LEVEL ATOVO.

EIAIKA ZTHN POSTGRESQL

H petatpoTr) o€ kepaAaia akoAouBei 1o collation. Me 1o eAAnvIkS collation TNG BAANG, TO upper('HpdkAeto') OIVEI
HPAKAEIO XWPIG TOVO, OTTWG YpdgovTal Ta EAANVIKA ke@aAaia. Ze Baon pe collation "c' ) pe 1o collation Tou
AeiToupyikoU Ba €BAeTTEG AAAO OTTOTEAEGHAL.

O TeAE0TIC | | LETATPETEL AVTOUATA OE KEILEVO EVAV LT KELUEVIKO OPO, OTTOTE TO 'Twud ' || price
SovAevel. Ta eAeyyopevn Lop@T apOU®mV VITAPYEL TO to_char. TO TTPOTLITO FMI99Q. 00 OT)UALVEL XM PIG
KEVA UTPOOTA, TOVAAYIOTOV Eva WPN@Lo TPty amtd TNV Tedeia kot akpifag dvo petd.
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SQL

SELECT name, to_char(price, 'FM9990.00') || ' €' AS shown
FROM products
WHERE id IN (3, 11);

AMNOTEAEZMA
name | shown
H ®6viooa | 9.90 €
Laptop Aero 14 | 1149.00 €
(2 rows)

GREATEST ka1 LEAST
TO GREATEST ETIOTPEPEL T LEYAAVTEPT] QIO U1 AIOTA TIL®V KA1 TO LEAST T HIKPOTEPT). AYyVOOUV TA NULL,
£KTOG AV OAEC O1 TIUEG EIVATNULL.

SQL

SELECT name, stock, GREATEST(stock - 10, @) AS above_ten
FROM products
WHERE id IN (5, 6, 7);

AMOTEAEZMA

name | stock | above_ten

MaBaivw Python | 25 | 15

Ruby amé tnv apxn | 9 | 0

KaBapdg KOd1kag otnv mpdgn | 14 | 4
(3 rows)

CASE

To cask eivar To if g SQL. Eivat ékg@paocn, omote Sivel Tiurn kat praivel 0o paivel pa ekgpaorn. H
YEVIKT] LOP@PT) EAEYXEL CUVOTKEG LIE TN OEIPA KA1 EMOTPEPEL TNV TIUT TNG TPOTNG TTOV Elval aAnong.

sQL

SELECT name, price,
CASE
WHEN price < 50 THEN 'ol1kovoulkKé'
WHEN price < 300 THEN 'peocaio’
ELSE 'akp1Bé'
END AS band
FROM products
WHERE category_id IN (9, 10)
ORDER BY price;
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AMOTEAEZMA
name | price | band

AcVpuato movTikt 24.90 | olkovoulkd
Webcam HD 59.00 | upeocaio
Hxeio Bluetooth 79.00 | upeocaio
Mnxovi1kd MANKTPOASY 10 89.00 | upeocaio
Mikpdowvo USB 119.00 | peoatio
USB-C docking station 139.00 ueocaio
AkovoTikd ANC 199.00 | peocaio
Mikamn 229.00 | upeoaio
066vn 27" 4K 329.00 | akplBé
(9 rows)

H Sevtepn ouvOnkn Sev xpeldldetat price >= 50. Av 1) Tp@TN Ay aAnOng, To cAsE Oa eixe 16
otapatnoet. Av kapia ovvOrkn Sev eival aAnOng kat Sev vTAPYEL ELSE, TO AITOTEAECUA €1VaL NULL.

H autAn poper ovykpivel pia kepaon pe Alota tipav. Eivatl foAikn) yia peta@paoeig Kwdikmy.
saL

SELECT id, status,
CASE status

WHEN 'pending' THEN 'oe€ avapovh'
WHEN 'paid' THEN 'mAnpwpévn'
WHEN 'shipped' THEN 'otov 6pduo’
WHEN 'delivered' THEN 'mopaddéénke’
ELSE 'akvpwenke'

END AS status_gr

FROM orders
WHERE customer_id = 6
ORDER BY id;

AMOTEAEZMA
id | status | status_gr
2 | delivered | mopaddenke
25 | cancelled | akvpwenke
26 | delivered | mapaddébnke
39 | delivered | mapaddénke
42 | delivered | mapaddénke
45 | cancelled | akvpwenke
55 refunded AKLPWONKE
102 | delivered | mapaddéOnke
121 | cancelled | akvpwBnke
143 | shipped otov dpduo
(10 rows)

Eme1dn 1o cAsE elvat Ek@paor), LWTopel va umet kat oTo orbER BY. 'Etot talivopeic kata pa oeipa sov Sev
elvat ahpapntkn, onmwg ta otadia plag mapayyeiiog.
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SQL

SELECT id, status

FROM orders

WHERE customer_id = 6

ORDER BY CASE status
WHEN 'pending' THEN 1
WHEN 'paid' THEN 2
WHEN 'shipped' THEN 3
WHEN 'delivered' THEN 4

ELSE 5
END, id;
AMOTEAEZMA
id | status

143 shipped
2 delivered
26 delivered
39 delivered
42 delivered
102 delivered
25 cancelled
45 cancelled
55 refunded
121 cancelled
(10 rows)

NArIAA
‘O)oi o1 KAGdOI €VOG CASE TIPETTEI VO €X0UV GUUBATO TUTTO. 'Eva CASE TTOU ETTIOTPEPEI APIBPO o€ £vav KAGDO Kal
Keipevo og GAAov atrotuyxavel. Av BEAEIG va BEIEEIG TO KEIUEVO dyvwoto OTN BEGN €vOG apIBUOU, NETATPETTEIG TOV
apIBuo o€ Keipevo.

KPATA AYTO

O 10TT0G aTTOPACiCeEl TN CUPTTEPIPOPA. XPAUATA OE numeric, TTOTE O€ double precision. METATPETTEIG WE ::,
OTPOYYUAEUEIG PE round KAI HOPPOTTOIEIG PE to_char KaI format. TO CASE Eival EKQPACT TTOU ETTIAEYEI TIUF) KaI UTTOIVEI
OTO SELECT, OTO WHERE KQI OTO ORDER BY.

AoKNOE€Ig

AZKH:IH 5.1 TiyQ pe OMNA

INa ta fifAia stpoypappatiopo (To sku EEKIVA UE BK-PRG) ELPAVIOE OVOUQ, TIUN Kat Tiun pe PITA 24%
oTpoyyvAepévn ae §Vo Sexadikd, e Ovoua with_vat.

ANAMENOMENO AMOTEAEZMA

name | price | with_vat
Ma®aivw Python | 32.00 | 39.68
Ruby amé tnv apyn | 29.50 | 36.58
KaBapdg kpdikag otnv mpdEn | 38.00 | 47.12

(3 rows)
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AzZKH:H 5.2 Domains Twv mTpounfsutwyv

Epgavioe yia kaBe tpounbevt pe email to Ovopa kat to domain tov email oe medQ, pe dvopua domain.

Ta&wvounoe katd domain.

ANAMENOMENO ATMOTEAEZMA

name

domain

0eooaA 1K XapT1KA example.gr
Nordic Office

Techno Import
B1BAtodtavoury ATT1KAG
(5 rows)

I
! ! | example
KpntikA OilkiokA | kritiki.example.gr
I
I
I

nordicoffice.example.com
technoimport.example.gr
vivliodianomi.example.gr

AZKHIH 5.3 Karnyopieg TIuAg

IMa ta PpAla (To sku Eexva pe BK) ep@AVIoe OVOUQ, TIUT KA1 OTIAT band € TIUT kdtw ané 20 YO TIUEG
UIKPOTEPES TOL 20, 20 £wg 40 V1A TIUEG EWC KAL 40 KAL éve ané 40 YA Ti¢ vrtoAouteg. Ta&ivounoe amnd to

@OnvoTEpO.

ANAMENOMENO AMOTEAEZMA

name price | band
H ®éviocoa 9.90 | kdtw amnd 20
To KiBwtlo 14.50 | kdtw amnd 20
MATWUEVD XWUOTO 15.20 | kdtw amnd 20
Biog katl moAirteia tov AAEEN Zopumd | 16.90 | kdtw amd 20
Ruby amé tnv apxn 29.50 | 20 ¢wc 40
MaBaivw Python 32.00 | 20 fwg 40
Yxedlaon Bdocwv debouévwv 36.00 | 20 fwg 40
KaBapdg Kpd1kag otnv mpdEn 38.00 | 20 ¢wg 40
A{kTva VMOAOY10TWY 41.00 | nmdvw amd 40
PostgreSQL oe BdBog 45.00 | mdvw amd 40

(10 rows)

AZKHZH 5.4 APXIKG UTTAAARAWYV

Eugpavioe yia Toug vITaAANAOUG TOV TUNUATOG Texvoroy {ia TO OVOUATETIOVULO KAL TA APYIKA TOVG LE
TeAeleg, Y1a TAPASETY LA N. A. Y1O TO Nikog AAEE{ov.

ANAMENOMENO AMOTEAEZMA

full_name initials

I

Nikog AAeEiov |
Katepiva Zoageipiov |
AyyeAoc dwtiov |
Mapiva ZtabomovAov |
Nétpog Xatlnig |
(5 rows)

O XR2
X Mwe N >
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AzZKHzH 5.5 [eplBwplo o TOOOOTO

IMa ta poldvta g KATnyopiag 10 eu@Aavice ovoua Kat teplfmplo we t0000To TNG TIUNG, (price - cost)
* 100 / price, OTPOYYUAEUEVO o€ €va Sexadiko. Ta&ivounoe amod to peyaitepo meptfapio.

ANAMENOMENO ATMOTEAEZMA

name | margin_pct
Hxeilo Bluetooth | 48.1
Mikpdéowvo USB | 46.2
AkovoTikd ANC | 39.7
Mikdmn | 38.9
(4 rows)

AzZKH:H 5.6 AvdAuon SKU

IMa ta poidvTa 11 Ewg 14 EUPAVIOE TO sku, TO TIPOOEUA TOV TPV ATTO TNV TPOTI) TTAVAA LE OVOUA family
KO TO TEAEVTAI0 KOUUATL TOV ¢ AKEPALO LE OVOUA seq. [IpO0Oe0E OTIAN next_seq LUE TOV ETTOUEVO
apouo.

ANAMENOMENO AMOTEAEZMA

sku | family | seq | next_seq
LP-001 | LP | 1 | 2
LP-002 | LP | 2 | 3
LP-003 | LP | 3| 4
PR-001 | PR | 1 | 2
(4 rows)

AZKH:IH 5.7 ETIKETA KOTAAGYOU

Epgavioe yia ta mpoidovta g Katnyopiag 12 pia oTHAn label TG LOPQPTC Bpaotipag - 34.90 € - o
anéBepa. ‘OtaV T0 AmoOepa elval KAT® Ao 10 YPAWE Aiya tepdyxia AVTL VIO o anébepa.

ANAMENOMENO AMOTEAEZMA

label

Kapetiépa espresso = 249.00 € - Alya tepdyla
BpootApag - 34.90 € - oe andBepa

TET HaYalplwy - 64.00 € - ot amédeua

(3 rows)
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KE®AAAIO 6

Huepopunvieg, wpeg kai intervals

H PostgreSQL gexwpilel TNV nuepopnvia atrd 1n XPOVIKA GTIYUI Kal
TN O1ApPKEIa. TO timestamptz KPATA €vA ONUEIO OTOV XPOVO KAl TO
epgavicel otn (wvn wWPAG TNG ouvdeong. Ta dlaoTrpaTa ypdgovTal
MICAVOIXTO Kal OXI JUE BETWEEN.

O1 TUTTOI TOU XpPOVOU

TUtrOG Mapdadeyua Ti onuaivel

date 2026-06-30 MIa NUEPa TOU NUEPOAOYioU, XWPIg Wpa
time 14:30:00 WPa TNG NUEPAG, XWPIG NUEPOMNVIT
timestamp 2026-06-30 14:30:00 NUEPOUNVIa Kal Wpa Xwpig {uvn wpag
timestamptz 2026-06-30 14:30:00+03 OUYKEKPIUEVN OTIYUA GTOV XPOVO
interval 3 days 04:00:00 SIdpKEI

>t PAon pag N birth_date KAL) hired_on €lval date, ylati n opa dev &xet vonua. H created_at TV
TAPAYYEAQV ElVAL timestamptz, YIATI KATAYPAPEL TOTE AKPLBOC CLVEPN KATL

O1 ipeg ypagovtal wg keipevo oe popen ISO kat petatpémovral otov TOmo. MapooTtd amod T0 KEIUEVO
UITOPEIC VAL YPAWELS TO OVOUA TOV TUTTIOV. TO date '2026-06-30" £1val TO 1610 UE TO '2026-06-30" : : date.

SQL

SELECT date '2026-06-30' AS d,
time '14:30' AS t,
timestamptz '2026-06-30 14:30' AS ts,
interval '3 days 4 hours' AS i;

AMOTEAEZMA

d |t | ts | i

2026-06-30 | 14:30:00 | 2026-06-30 14:30:00+03 | 3 days 04:00:00
(1 row)

timestamptz ka1 {wveg wpag

To dvoud timestamp with time zone TtapastAava. O TOstog Sev amtoBnkevel {ovn wpag. Amobnkevel a
otyur) oe UTC. 'Otav Siafaderg v miun, n PostgreSQL ) petatpernet otn {ovn Tng oLVOEONC, TOV
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opidetat asto TN pLOUIOT timezone. H Bdom tov B1BAIOV £xel Europe/Athens, OTTOTE O1 OTIYUES ep@AvVifOvVTAl
LLE +02 TOV YEILMVA KAl +03 TO KAAOKAIPL.

Av ad\a€erg ) dovn g ovvOeong, aAAAdeL I} ELPAVIOT) AAAL OXL T OTLyur).

saL

SELECT id, created_at FROM orders WHERE id = 1;
SET timezone = 'UTC';

SELECT id, created_at FROM orders WHERE id = 1;

RESET timezone;

AMOTEAEZMA

id | created_at

1 | 2025-01-17 20:55:00+02

(1 row)
SET
id | created_at
1 | 2025-01-17 18:55:00+00
(1 row)
RESET

TO AT TIME ZONE LETATPEIEL LI OTIYLT O€ MPA TOIXOL UG CUYKEKPIUEVNG {OVNG, LLE TUTO timestamp.
Eival 0 000T1dg TPOTOC VA ammavTnoelg « Tt wpa Ntav ot Nea Yopkn otav €ywve 1) mapayyeiia».

sQL

SELECT created_at,

created_at AT TIME ZONE 'UTC' AS utc_wall,

created_at AT TIME ZONE 'America/New_York' AS ny_wall
FROM orders
WHERE id = 1;

AMOTEAEZMA

created_at | utc_wall | ny_wall
2025-01-17 20:55:00+02 | 2025-01-17 18:55:00 | 2025-01-17 13:55:00
(1 row)
MArIAA

lMa oTIypég TTou GUVERNOQAV XPNOIUOTIOINCE timestamptz. O ATTAGG timestamp OEV EEPEI O€ TTOIA {WOVN AVAPEPETAI N
wpa Tou. AUo servers o€ O1AQPOPETIKEG (WVES Ba ypdwouyv To iB10 YEYOVOGS e DIAPOPETIKN TIWM Kal Ogv Ba
MTTOPEIG Va TIG CUYKPIVEIG.

H Tpéxouoca oTiyun

TO now() ETOTPEPEL TNV TPEXOVOA OTIYUT) WG timestamptz. TO current_date EMOTPEPEL T OTIUEPLVT
nuepounvia otn wvn mg ovvdeong. Méoa oe €va transaction o now() pével otabepd, ®OTE OAeG O1
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eYYpaPeg evog transaction va €xovv v i81a xpovoo@payida. Av BEAEIS TNV TPAYLATIKT] ®PA TNV OPA
7OV eKTEAEITAL KAOE EVTOAT), LTTAPXEL TO clock_timestamp().

Ta Sedouéva tov PiAiov otapatovv otig 30 Iovviov 2026. Ta va Byaivovy id1a amoteAéopata Omote
KL av TpEEEIG Ta queries, Ta Tapadelypata ypa@ouy autr) TV NUEPOUNVIA PTTA AVTL V1A current_date.

ApIOUNTIKA ME NUEPOMNVIEG
Ye ua date TpooBetelg akepato apBuo nuepwv. H Siapopd 800 date eival akepalog apiBuog nuepwv. H
61(1([)0[)('1 6vo timestamptz elvat interval.

SQL

SELECT date '2026-06-30' + 7 AS next_week,
date '2026-06-30' - date '2026-01-01' AS days_this_year,
shipped_at - created_at AS shipping_time

FROM orders

WHERE id = 2;

AMOTEAEZMA
next_week | days_this_year | shipping_time
2026-07-07 | 180 | 4 days 03:00:00
(1 row)

Me interval mpooBetelg unveg kan 1. 'Evag urvag Sev €xel otabepn didpkelra, omote n PostgreSQL
npocBeTel NUEPOAOYIOKO pnva. 'OTav 1 nuepa Sev LITAPYEL OTOV EMOUEVO PUNVA, KPATA TNV TEASLTAIA
nuépa tov.

saL
SELECT date '2026-01-31' + interval 'l month' AS feb,
date '2026-03-31' - interval 'l month' AS also_feb,
date '2024-02-29' + interval 'l year' AS leap;
AMOTEAEZMA

feb | also_feb | leap

2026-02-28 00:00:00 | 2026-02-28 00:00:00 | 2025-02-28 00:00:00
(1 row)

To 1810 10yVel y1a TIg NUEPES KA TNV aAAayT) wpag. XTig 29 Maptiov 2026 ta poAdya g EAAaSag
Tyav amod Ti¢ 03:00 0TIG 04:00. 'Eva interval '1 day' 7TPOCOETEL NUEPOAOYIAKT) LEPA KAL KPATA TNV
wpa toiyxov. 'Eva interval '24 hours' IPOCOETEL 24 TIPAYUATIKEG DPEG.

SQL

SELECT timestamptz '2026-03-28 12:00' + interval 'l day' AS plus_day,
timestamptz '2026-03-28 12:00' + interval '24 hours' AS plus_24h;
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ANMOTEAEZMA

plus_day | plus_24h

2026-03-29 12:00:00+03 | 2026-03-29 13:00:00+03
(1 row)

To age(a, b) Sivel ) Sraopd wg N, HUNVES KA NUEPES, KATL fOAIKO yia nAikieg.
SQL

SELECT first_name, birth_date,

age(date '2026-06-30', birth_date) AS age
FROM customers
WHERE id IN (1, 11);

AMOTEAEZMA

first_name | birth_date age

+

——— db—

Mop {a | 1988-04-12 38 years 2 mons 18 days
Indvva | 1992-02-29 | 34 years 4 mons 1 day
(2 rows)

KoppdTia giag nuepopnviag

To extract(nedio FROM twud) Byddet eva koppatt wg apduod. Ta nedia ;mov Oa ypelaoteig mo ovyva eivat
TA year, month, day, hour, dow KOl isodow. XTO isodow 1] AguTépa elvan 1 kat 1) Kuplakn 7. Eto dow 1) Kvprakr)
elvat o.

SQL

SELECT id, created_at,
extract(year FROM created_at) AS vy,
extract(month FROM created_at) AS m,
extract(isodow FROM created_at) AS weekday,
extract(hour FROM created_at) AS h

FROM orders

WHERE id IN (1, 2, 3);

ANOTEAEZMA
id | created_at | vy | m | weekday | h
1 | 2025-01-17 20:55:00+02 | 2025 | 1 | 5 | 20
2 | 2025-01-19 18:59:00+02 | 2025 | 1 | 7 | 18
3 | 2025-01-28 16:54:00+02 | 2025 | 1 | 2 | 16

(3 rows)
To date_trunc('povéda’, tiwi) KOPEL pua otyun oty apyr g povadag. Eival to faoikd epyaieio yia va

opadomoieig ava nuepa, efdopada n unva, omwg Ba kavouvpe amd To kepaiao 10. H efdopada Eexva
Agvtépa.
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SQL

SELECT created_at,
date_trunc('month', created_at) AS month_start,
date_trunc('week', created_at)::date AS week_start
FROM orders
WHERE id = 3;

ANMOTEAEZMA

created_at | month_start | week_start

2025-01-28 16:54:00+02 | 2025-01-01 00:00:00+02 | 2025-01-27
(1 row)

Ta ep@avion VITAPYEL TO to_char pe TPOTLITO. TO YYYY Elval TO £TOC, TO MM O UTVAG, TO DD 1 NUEPA, TO
HH24:MI 1] PAL.
saL
SELECT to_char(created_at, 'YYYY-MM') AS month,
to_char(created_at, 'DD/MM/YYYY HH24:MI') AS shown
FROM orders
WHERE id = 3;

AMOTEAEZMA

month | shown

2025-01 | 28/01/2025 16:54
(1 row)

AlaoTApara xpoévou
O&Aeig Tig mapayyeiieg tov MapTtiov 2026. H Aon mov gaivetat gpuotkn eivat Adbog.
SQL
SELECT id, created_at
FROM orders
WHERE created_at BETWEEN '2026-03-01' AND '2026-03-31'

ORDER BY created_at DESC
LIMIT 3;

ANMOTEAEZMA

id | created_at

103 | 2026-03-25 19:45:00+02
102 | 2026-03-25 14:10:00+02
101 | 2026-03-23 19:53:00+02
(3 rows)
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To '2026-03-31" LETATPETETAL OE 2026-03-31 00:00, OTTOTE KAOE mapayyeAia g 31ng Maptiov petd ta
peodvuyta Aeimet. H 510pOBwon pe '2026-03-31 23:59:59' a@rvel kevo To teAevtaio Sevtepodernto. To
OWOTO £lval Eva poavoryTo Staotnua. KAeloto oty apyr, avoiyto 0To TEAOG.

SQL

SELECT id, created_at

FROM orders

WHERE created_at >= '2026-03-01' AND created_at < '2026-04-01'
ORDER BY created_at DESC

LIMIT 3;

ANMOTEAEZMA

id | created_at

104 | 2026-03-31 11:30:00+03
103 | 2026-03-25 19:45:00+02
102 | 2026-03-25 14:10:00+02
(3 rows)

Ta wodvoryta Sraotnuata £xouy Kat &va Se0Tepo TAEOVEKTNUA. AlaSOYIKA S100TIHUATA KOAAVE TO
£VA 0TO AAAO YWPIg KEVA KAl XYW PIG ETTKAAUYT], APOV TO TEAOG TOVL EVOG 1val 1] ap)T] TOV ETTOUEVOU.

MATIAA

©a O€IG OUXVA TO WHERE created_at::date = '2026-03-31'. Aivel cwaoTO aTrOTéAETUA, AAAG pETATPETTEI KABE YpauN
TTpIV o116 TN oUYKpIon. ‘Eva index Tévw oTn created_at Ogv UTmopei va Bondnaoel. To kepdAaio 30 €gnyei yiati n
oUYKPION UE TO PICAVOIXTO SIGOTNHA €ival QUTH) TTOU XPNOIKOTIOIET index.

2E1PEG NUEPOUNVIWYV
To generate_series(apxfi, téAog, PAua) TTAPAYEL 1A OEIPA TIL®V. Me NUEPOUNVIES KA interval TTAPAYEL
nuepoAoylo. Eugavidetal 0o FROM oav va ntav mivakag.

sQL

SELECT d::date AS day, to_char(d, 'Dy') AS weekday
FROM generate_series(date '2026-06-01', date '2026-06-07', interval 'l day') AS d;

AMOTEAEZMA
day | weekday

2026-06-01 | Mon
2026-06-02 | Tue
2026-06-03 | Wed
2026-06-04 | Thu
2026-06-05 | Fri
2026-06-06 | Sat
2026-06-07 | Sun

(7 rows)
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To As d ovopadel tn oA mov mapayetat. Ta ovopata twv nuep®v Byaivouv ota ayyAikd. To to_char
ue TMpy Ba ta &ypage 0N YAwood stov opidel n pUOUION 1c_time TOL server. Xto Ke@aiao 25 Oa
XPNO1LOTTIO|OOVLLE TO generate_series Y10 VO CUUITAT PWOOVLE NJUEPES XWPIG TTAPAYYEALEC.

KPATA AYTO

XpPNOIYOTIOINOE date YIA NUEPEG KAI timestamptz YIO OTIYMEG. H Sla@opd OTIYHWV €ival interval. KOBEIG PE
date_trunc, BYACEIG KOUUATIO PE extract KAl QIATPAPEIG HE PICAVOIXTA DIACTHMATA >= apyf AND < TéAog.

AoKNOE€Ig

T1¢ aoKnoeig N «onuepa» eivat 1 301 Iovviov 2026.

AzKHzIH 6.1 MMapayyelieg Tou PeBpouapiou

Ep@avioe id, customer_id KOl created_at TV mapayyeAov tov Pefpovapiov 2026, amod tnv mo
TPOCPATN.

ANAMENOMENO AMOTEAEZMA

id | customer_id | created_at

92 11 2026-02-23 21:54:00+02
91 1 2026-02-23 21:07:00+02
90 5 | 2026-02-23 14:48:00+02
89 2 | 2026-02-23 09:41:00+02
88 9 | 2026-02-22 12:45:00+02
87 5 2026-02-19 14:30:00+02
86 19 2026-02-14 12:23:00+02
85 28 | 2026-02-14 11:22:00+02
84 9 | 2026-02-12 16:22:00+02
83 5 2026-02-05 20:54:00+02
82 13 | 2026-02-04 09:09:00+02
81 21 | 2026-02-02 08:04:00+02
(12 rows)
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AZKHIH 6.2 ApPYEG ATTOOTOAEG

Bpeg Tig mapayyeAieg Tov 2026 OV XPEIACTIKAV TTAVK QIO TECOEPIS NUEPES YA VA ATTOTTAAOVYV.
Eugavioe id, TNV nuepounvia sapayyeAiog wg date KAl TOV XpOVO QWTOCGTOANG ULE OVOUA shipping_time.

ANAMENOMENO ATMOTEAEZMA

id | ordered_on | shipping_time
76 | 2026-01-10 | 4 days 04:00:00
79 2026-01-26 4 days 01:00:00
82 | 2026-02-04 | 4 days 06:00:00
85 | 2026-02-14 | 4 days 04:00:00
90 | 2026-02-23 | 4 days 06:00:00
93 | 2026-03-01 | 4 days 01:00:00
94 2026-03-04 4 days 02:00:00
95 | 2026-03-06 | 4 days 01:00:00
98 | 2026-03-16 | 4 days 01:00:00

102 | 2026-03-25 | 4 days 01:00:00

104 | 2026-03-31 | 4 days 03:00:00

112 2026-04-23 | 4 days 05:00:00

132 | 2026-05-30 | 4 days 01:00:00

136 | 2026-06-05 | 4 days 05:00:00

(21 rows)

AzKHzH 6.3 lMapayyeAieg Tou ZaBBaTokUplaKou

Ep@avioe id Kat created_at TV srapayyehiov tov Maiov 2026 mtov éywvav Zapfato 1) Kuprakn, ue
OVOUA NUEPAS OTA AYYAIKA OE OTNATN day.

ANAMENOMENO AMOTEAEZMA

id | created_at | day
117 | 2026-05-09 15:51:00+03 | Saturday
121 | 2026-05-17 15:39:00+03 | Sunday
125 | 2026-05-23 23:07:00+03 | Saturday
126 | 2026-05-24 18:43:00+03 | Sunday
132 | 2026-05-30 16:20:00+03 | Saturday
133 | 2026-05-31 19:38:00+03 | Sunday
(6 rows)
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AZKHzH 6.4 HAIKigg

Ta toug meAdteg mov yevvnoOnkav mptv astd 10 1980 EUPAVIOE OVOUQ, TILEPOUNVIA YEVVIONG KAL TNV
nAkia Toug e oAOKANpa £t oTig 30 Iovviov 2026, pe dvoud years.

ANAMENOMENO ATMOTEAEZMA

first_name | birth_date | years
Bao{Ang | 1965-10-10 | 60
Moavaylowtng | 1972-05-27 | 54
Aevtépng | 1975-04-04 | 51
STOPOG | 1976-12-24 | 49
Ilwpyog | 1979-09-30 | 46
Giorgos | 1979-09-30 | 46
(6 rows)

AIKHzH 6.5 MRAvag ka1 eBdopdada

INa g mapayyeAieg Tov TEAQTN 13 EUPAVIOE id, TOV HUINVA OE LOPPT] YYYY-MM e OVOUA month KA1 TNV
nuepounvia g Aevtepag g efdopadag pe dvoua week_start.

ANAMENOMENO AMOTEAEZMA

id | month | week_start
20 | 2025-05 | 2025-04-28
35 | 2025-09 | 2025-09-01
40 | 2025-09 | 2025-09-15
41 | 2025-09 | 2025-09-15
82 | 2026-02 | 2026-02-02
(5 rows)

AzZKH:IH 6.6 O1 AguTépeg TOU louviou
Eu@avioe pe generate_series OAeg Tig AcuTtépeg ToL Iouviov 2026 WG date, 0€ OTIAN monday.

ANAMENOMENO ATMOTEAEZMA

2026-06-01
2026-06-08
2026-06-15
2026-06-22
2026-06-29
(5 rows)
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AzKHzH 6.7 H idla oTiyui o€ TpeIg TTOAEIG

Ta v tapayyehia 100 EUPAVIOE TO created_at KAL TNV GPA TOLXOL NG 1810¢ oTryung oto Aovdivo kat
oto Tox10, o€ OTIAEG london KA tokyo.

ANAMENOMENO ATMOTEAEZMA

created_at london | tokyo

2026-03-22 13:04:00+02
(1 row)

I
| 2026-03-22 11:04:00 | 2026-03-22 20:04:00

AIKHzH 6.8 [péoc@areg TpooARYEIg

Eugavioe dvopa kat nuepounvia spooAnyng twv LITAANAwY 7tov pocAn@onkav ta SVo tehevtaia
xpovia stpv astd Tig 30 Iovviov 2026, padl Le TIG UEPES TTOV EXOVV TIEPATEL A0 TNV TIPOCANYI|, O
OTNAN days.

ANAMENOMENO ATMOTEAEZMA

full_name | hired_on | days
Nétpog Xatlnig | 2024-09-02 | 666
Aevtépng lewpyiov | 2025-01-07 | 539
Bao 1Ak Ntékov | 2025-10-01 | 272
(3 rows)
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[MoAAoi TTivakeg Kal
OUVOWYEIC

Ta §eSopeva pag mpaypatikng faong eival Holpacueva oe
mtoAoVG Ttivakeg. ESw toug evavovpe e joins, Toug
ovvoyilovpue pe GROUP BY kat pwtape Tov Eva pue faon tov
Ao e subqueries.
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KE®AAAIO 7

KA£161a ka1 INNER JOIN

‘Eva foreign key Aéel 0TI pia oTAAN deixvel o€ ypauur GAAou TTivaka.
To JoIN akOAOUBEI auTh TN oXEoN Kal QEPVEI 0TV idla YPAUU TOU
ATTOTEAEOPATOG OTAAEG ATTO OUO TTIVOKEG. TO INNER JOIN KPATA PUOVO
Ta (eUyn TTOU TAIPIAOUV.

MNati Ta dedopéva gival o€ TTOAAOUG TTiVOKEG

O mivakag customers eV €xel 0TNAN Ue To dvoua Tng oANg. 'Exel ) city_id, evav apiBuo mov deiyvel oe
YPAUWT TOV Tivaka cities. To dvopa tng OecoaAOVIKNG YpA@ETAl Lid pOPA, 0TI YPALLT 2 TOV cities.
'O)ot o1 teAdteg g O@ecoaiovikng Seiyvouv o autnyv.

Av 10 Ovopua ntav ypauuévo oe kabe meAdn, pa aAhayn Ba Empemne va yivel oe moAAEG Ypappeg. Mia
opBoypa@ikn tapaihayr) o€ pia arto avteg Ba epmiayve pa Sevtepn Oeocoarovikn. O Staywplopog
Kkpatd kabe yeyovog oe éva onueio. To kepAhaio 18 emotpePel o€ aut| TV 18&a g
KAVOVIKOTOiNnon.

To id TOV cities eivan primary key. Etvatl povadiko kat Sev elval oTe NULL, 0TOTe avayvmpidel pia
ypappur). H customers.city_id elvan foreign key. H faon eyyvatat 6t kaBe Tiur) g elte vtapyel 0to
cities.id €lte elvai NULL. Aev prtopeig va Baderg meAdtn oty oA 99 av dev LITAp)EL TOAN 99.

To rpwto JOIN
To JOIN YPAPETAL OTO FROM. AlTTAQ TOL SNAMVELS TOV SVTEPO TTiVaKA KAl LETA TO ON T OVVOT KN IOV
Taupradel ypappeg.

SQL

SELECT customers.first_name, customers.last_name, cities.name
FROM customers

JOIN cities ON cities.id = customers.city_id

WHERE customers.id <= 5;

AMOTEAEZMA
first_name | Tlast_name | name
Mapia | MamnadomovAov | ABAva
Ilwpyog | NomaddémovAog | Becocarovikn
EA€vn | NikoAdov | AeAva
Kwotag | Anuntpiov | Matpa
Avaotacia | Fewpytiov | HpdkAgro
(5 rows)

H PostgreSQL e€etddet kabe (eliyog ypauumy aro toug S00 TVAKES KAl KpATA 00A KAVOULV TN GUVOT|KN
OV ON aAnOn. To J0IN xwplg AAAN AEN eivar INNER J0IN. O1 SV0 ypageg eivatl 1006Uvapeg.
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customers cities

1 Mapia city_id 1 » 1  ABnva
2 MNwpyog city_id 2 » 2 Oceocoalovikn
10 XprioTtog city_id & 11 Kodavn

(

JOIN ON city_id = id

Mapia ABrva

MNwpyog Oeooalovikn

ZxAua 7.1 - To INNER JOIN kpatd pévo 1a {elyn 61rou n ouvenkn gival aAndng. O eAdTNG Xwpig TTOAN Kal n TTOAN Xwpig
TTeENATEG Bev epavilovTal.

To oynua Seiyvel Tt pévet e€w. O meAATNG 10 £xel city_id NULL. H GUYKp1On NULL = 1 €lval AyvwoTh, OmTwg
£i8eg 0to KePA A0 3, 0TTOTE 0 TEAATNC Oev Tapladet pe kapia toAn. H Kolavn Sev exel meldteg, omote
kavéva {evyog ev v mepiEyet. To INNER JOIN YAvel kat tovg SVo. To emtopevo ke@aiaio deiyvel mog
TOUG KPATAG.

Aliases TTIVAKWYV

To customers. first_name €lval oa@eg aAAAA pakpL. Aivelg oe kabe mivaka €éva ovvtopo alias 0To FROM Kal TO
XPNOUOITOLELG TTAVTOU AAAOD.

SQL

SELECT c.first_name, c.last_name, t.name AS city
FROM customers AS c

JOIN cities AS t ON t.id = c.city_id

WHERE c.id <= 5;

AMNOTEAEZMA
first_name | last_name | city
Mapia | NoamabdomovAov | ABAva
I pyog | MamnaddémovAog | OeoocaAovikn
EA€vn | NikoAdov | ABAva
Kwotag | Anpntpiov | Néatpa
Avooctacia | Fewpyilov | HpdkAgio
(5 rows)

‘Otav pa othAn vdpyel kat otovg SVo mivakeg, To alias eival VITOYPewWTIKO. Kat 0 customers KA1 O cities
£Youv oA id.

SQL

SELECT id, first_name, name
FROM customers AS c
JOIN cities AS t ON t.id = c.city_id;
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ANMOTEAEZMA

ERROR: column reference "id" is ambiguous
LINE 1: SELECT id, first_name, name

Tpage 1o alias oe kaBe oA £vOg query e join, akoun K1 otav Sev elval vIoYpPemTIKO. OMO10G TO
Safaoer Eepel apuéomg amo molov mivaka Epyxetal kKabe otnAn. EnutAéov 1o query dev omdel av avplo
KATTo10¢ TpocBEcel 0NN pe To 1810 Ovopa oTtov AAO TTivaka.

‘Eva mmpog mToAAdG

"Evag meAdtng exel moMEG tapayyeiieg. ‘Otav eVOVELS TOV orders |IE TOV customers, KAOe mapayyeAia
Bpiokel Evav EAATN KAl TO ATOTEAEOUA EXEL Hid Ypauur) ava apayyeiia. Ta otolyeia tov meAdn
emavaapfavovrat.

SQL

SELECT o.id AS order_id, o.created_at::date AS ordered_on, c.first_name, c.last_name
FROM orders AS o

JOIN customers AS ¢ ON c.id = o.customer_id

WHERE c.id = 13

ORDER BY o.created_at;

ANMOTEAEZMA

order_id | ordered_on | first_name | last_name

2025-05-04

20 | | Katepiva | Ztavpou

35 | 2025-09-03 | Katepiva | Ztavpov

40 | 2025-09-19 | Katepiva | Xtavpov

41 | 2025-09-21 | Katepiva | Ztavpov

82 | 2026-02-04 | Katepiva | Ztavpov
(5 rows)

H katevBuvon petpdel 0tav oke@teoal mooeg ypappeg 0a fyovv. Amd tnv mAevpd Tov «Eva» kabe
YPAUUT Htopel va ToAAQTTAQO100TEL. ATTO TNV TTAEUPA TOL «TTOAAG» KAOE Ypauun Bpioketl To ToAL Eva
taipt. Avto Ba yivel kplowo otav apyiocovpe va afpoilovue 0To KEPAAO 10.

NMoAAd joins oTn oceipa

KaBe 301N tpooBETer Evav mivaka 0To amoTEAECUA TOV TTIPOTYOUUEV®Y. Ol YPAUUES Lag TTapayyeAiag
ylvovTal evavayvmoTeg OTAV PEPELS TO OVOUA TOV TIPOIOVTOG KAl TNG KATnyopiag Tov.

sQL

SELECT oi.order_id, p.name AS product, cat.name AS category,
oi.quantity, oi.unit_price

FROM order_items AS oi

JOIN products AS p ON p.id = oi.product_id

JOIN categories AS cat ON cat.id = p.category_id

WHERE oi.order_id IN (137, 151)

ORDER BY oi.order_id, p.name;
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AMOTEAEZMA
order_id | product | category | quantity | unit_price
137 | Hyeio Bluetooth | Hxog | 1| 79.00
137 | KaBapdg kwdikag otnv mMpdEn | Mpoypapuatiouds | 1] 38.00
137 | Madaivw Python | Mpoypapuatiopdsg | 1] 32.00
137 | Xxebioaon Bdocwv Hedopévwv | Baoeilg bebopévwy | 1] 36.00
151 | Biog kat moAtteia tov AAEEN Zopumd | Aoyotexvia | 1] 16.90
151 | PostgreSQL oe BdBog | Baoeilg bedopévwv | 1] 45.00
151 | Webcam HD | Neproeperakd | 1| 59.00
(7 rows)

O mivakag order_items EXEL KL unit_price KAL products. price. Agv givan SutAn mAnpo@opia. H unit_price
elvat 1) Tiur T oTyun g ayopdg. Av to mpoidv akpifuvel avplo, ol TAMES apayyelieg Sev mpemet va
aAAGEoLV.

H oe1pd twv INNER J0IN Sev aAAadel To amtotédeopa. O planner Stal&yel povog Tov pe mola oe1pa Ba toug
extereoel. Tpawe toug e tn oelpd mov Ponda tov avayvootn, ovvhBwg akorovbavtag ta foreign keys.

O id10¢ Trivakag dUo @opég
Mua tapayyehia €yl TOAN ATOOTOANC Kot 0 TTEAATNG £xel TTOAN katokiag. Kat ot 600 Seiyvouv otov
cities. [a va mapelg kal Ta SV0 OVOLATA EVAOVELS TOV cities OVO POPEG, e StapopeTiko alias kabe

popa.
SQL

SELECT o.id, home.name AS home_city, ship.name AS ship_city
FROM orders AS o

JOIN customers AS ¢ ON c.id = o.customer_id

JOIN cities AS home ON home.id = c.city_id

JOIN cities AS ship ON ship.id = o.shipping_city_id

WHERE home.id <> ship.id

ORDER BY o.1id

LIMIT 5;
AMOTEAEZMA
id | home_city | ship_city
7 | @gccalovikn | BdAog
21 | Aenva | Iwdvviva
31 | Becoarovikn | Xavid
38 | @ecoaArovikn | BdéAog
41 | Xavid | KaAapdta
(5 rows)

KaBe alias eivan Eexwplotd avtiypago tov mivaka péoa oto query. Avtn 1 16€a, o i810¢ mivakag pe dvo
poloug, etvan 1 Baon tov self join oto keI 9.

USING ka1 NATURAL JOIN

'Otav 01 0TNAEG OVVEEOT|G €XOUVV TO 1610 OVOpA KAt TOUE SO TIIVAKES, TO USING ElVAL GUVTOUOYPAPIaL.
T0 OYNUA LA AVTO 10YVEL Y1A TO order_id AVAUETA GTOV order_items KOl GTOV payments.
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SQL

SELECT order_id, oi.product_id, pay.amount

FROM order_items AS oi

JOIN payments AS pay USING (order_id)

WHERE order_id = 7;

AMOTEAEZMA
order_id | product_id | amount
7 | 25 | 50.00
7 | 25 | 524.00
7 | 22 | 50.00
7 | 22 | 524.00
7 | 9 | 50.00
7 | 9 | 524.00
(6 rows)

KAe1d16 kai INNER JOIN

Me USING ] OTIAN order_id ep@avieTal pia (popd 0T0 ATOTEAETUA KAl Ypapetal wpig alias. To
QITOTEAEOLA OUWG EXEL EE1 YPAUUES, EVO T) TTapayYeAia exel Tpia poidvta kat dvo mAnpwueg. Kabe
ypapupr) tpoidvtog evodnke pe kabe mAnpwur). Kpdta avt myv ewkova. Eival to ipofAnua tov

Kepaiaiov 11.

MATIAA

XPNOIUOTIOIEIG.

KPATA AYTO

AoKRoEIg

TO NATURAL JOIN EVWOVEI AUTOUOTA O€ OAEG TIG OTAAEG PE KOIVO OVOUQ. ZTOV customers KOI OTOV orders KOIVEG €ival N
id KQI N created_at, OTTOTE TO NATURAL JOIN Ba aTTautoUoe Tnv idla Tiur) Kai oTig dUo Kail Ba £Byale avonaieg. Mnv 10

To JOIN ... OoN KPATA Ta {EUYN YPAMMWY TTOU KAVOUV T ouvenikn aAndn. Mpappég xwpig Taipl xadvovral. Awaoe
alias o€ kABe TTivaka Kal xpnoIUoTroingé To o€ KABe GTAAN. ATTO TNV TTAEUPA TOU «£VO» MIOG OXEONG VA TTPOG
TIOAAG, o1 YpappEG TTOAAaTTAaCIAloVTAl.

AzZKHzIH 7.1 [eAdTeg TOU 2026 KO TTOAEIG

Epgavioe dvopa, e®VULO0 KAl OVOUA TTOANG TOV TTEAATAOV IOV EYYPAPNKAY TO 2026, TA&IVOUNUEVOLG

KATA NUEPOUNVIA EYYPAPTIC.

ANAMENOMENO AMOTEAEZMA

first_name | last_name | city
NMétpog | ZaBBidng | @gocoarovikn
HA{ag | TCavvetdkng | HpdkAeilo
DAy« | BAdyov | ABAva

(3 rows)
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KAe1d16 kai INNER JOIN

AzkHzH 7.2 [lMepipepeiakd

En@avioe dvopa kat Tiun twv spolovTmV NG KATNyoplag He OVoud Nepiosps takd, XWPIG VA YPAWELG TOV

apBuo g katmyopiag.
ANAMENOMENO AMOTEAEZMA

name

price

I
AcVpuato movTtikt |
Webcam HD |
MnXovi1kd MANKTPOAGY 10 |
USB-C docking station |
086vn 27" 4K |
(5 rows)

24.90
59.00
89.00
139.00
329.00

AZKHIH 7.3 Aoyaplaouog mapayyeAiog

TMa v mapayyehia 144 gueavioe to ovopa Kabe tpoidovtog, TV I000TNTa, TV TIUn Lovadag Kal to
OUVOAO TNG YPALLTC UE OVOUA line_total.

ANAMENOMENO AMOTEAEZMA

name | quantity | unit_price | line_total
AcVppato movtikt | 1| 24.90 | 24.90
Matwuéva xouota | 2 | 15.20 | 30.40
TET pAXO1PlWV | 2 | 64.00 | 128.00

(3 rows)

AzZKHIH 7.4 Mapayyelieg ammd Tnv KpAtn

Ep@avioe id mapayyehiag, Ovopa eAdTn Kat JTOAN Katokiag yia Tig mapayyelieg tov Maiov 2026 amd
TEAATEG TTOV PEVOLV 0TV Teppepela Kpnng.

ANAMENOMENO AMOTEAEZMA

id | first_name | Tlast_name | city
115 | HA{ag | TCavvetdkng | HpdkAeilo
123 | HA{ag | TCavvetdkng | HpdkAeilo
127 | Aevtépng | ®paykiabdkng | Xavid
131 | HAtag | TCavvetdkng | HpdkAetio
(4 rows)
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AZKHzIH 7.5 [pOMNOEUTEG AKOUOTIKWYV
Eugavioe 1o 6voua kabe spounbeutr| mov pEPVeEL TO TPOIOV Akovstikd ANC KAL TNV TIUN TTpounfelag.

ANAMENOMENO ATMOTEAEZMA

supplier | supply_price
Hxog & Eikéva AE | 120.00
Techno Import | 124.80
(2 rows)

AZKHIH 7.6 TIANPWHUEG ETICTPOPWV

Eugavioe id mapayyeiiag, moco, uébodo kat nuepounvia mAnpounig yia OAeg Tig AN POUEG TOV
TTAPAYYEAQV UE KATAOTAOT refunded.

ANAMENOMENO AMOTEAEZMA

id | amount | method | paid_on
55 | 1190.00 | card | 2025-11-10
55 | -1190.00 | card | 2025-11-26
97 | 90.00 | paypal | 2026-03-13
97 | -90.00 | paypal | 2026-03-26

106 | 339.00 | paypal | 2026-04-04

106 | -339.00 | paypal | 2026-04-17

(6 rows)

AzZKHzIH 7.7 KpITIKEG pE XapnAn BaBuoAoyia
Eugavioe Babpoloyia, Ovopa ipoidovtog, Ovoud seAATn Kal TITAO yia Ti¢ Kpltikeg pe fabuoioyia 11 2.

ANAMENOMENO ATMOTEAEZMA

rating | product | first_name | title
1 | AoVUppato movtikt | Zogpia | XdAaoe
2 | Kagpetiépa espresso | Mavayiotng | Aiappon
2 | Laptop Aero 14 | Zogpia | Zeotaivetat
2 | Laptop Student 15 | Katepiva | Apyéd
(4 rows)
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KAe1d16 kai INNER JOIN

AZKHIH 7.8 ATTOOTOAN EKTOG TTEPIPEPEING

Bpeg Tig mapayyeiieg mov oTAAONKAV o€ TOAN AAANG TTEPLPEPELAS ATTO TNV TEPIPEPELA KATOIKIAG TOV

siehatn. Eugavioe id mapayyeiiag kat ig Svo mepipépetec.

ANAMENOMENO ATMOTEAEZMA

id | home_region | ship_region
7 | Kevtpiki Mokedbovia | Ogoocoria
21 | AtTtikA ‘Hne1pog
31 | Kevtpikh Makedovia | KpAtn
38 | KevtpikA Makedovia | Beoccaiia
41 | KpAtn NeAomnévvnoog
53 | Hmelpog ATTKA
78 | Kevtpikh Makedovia | Avtikfi EAAGDa
83 | KpAtn NeAondvvnoog
87 | KpAtn ATTKA
89 | Kevtpikn Makedovia | KpAtn
95 | KpAtn AvTtik EAAGOQ
99 | AvtikAi EAAGHa KpAtn
129 | AttikAg ‘Hnepog
133 | Avtik EAAGDa NeAomévvnoog
(17 rows)
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SQL ME POSTGRESQL OUTER JOIN «kai anti join

KE®AAAIO 8

OUTER JOIN ka1 anti join

To LEFT JOIN KPOTA KABE YpaPUI TOU apIOTEPOU TTiIVOKA, AKOPN KI AV
oev Bpel Taipl. O1ToU dev Bpel, o1 OTAAES TOU BEEIOU TTiVOKA YEUICOUV
ME NULL. Mg auTO aTTavTdac Kal TNV avTiBeTn €pWTNON, TTOIEC YPANMES
eV £XOUV TaiPI.

LEFT JOIN

3TO JPOTYOUUEVO KEPAAALO 0 TTEAATNG 10 XAONKe Ao TN AloTA TEAAT®V e TTOALELS, EMEIOT) Sev Exel
7tOAN. To LEFT JOIN TOV KpaTd.

SQL

SELECT c.id, c.first_name, t.name AS city
FROM customers AS c

LEFT JOIN cities AS t ON t.id = c.city_id
WHERE c.id BETWEEN 8 AND 12

ORDER BY c.id;

AMOTEAEZMA
id | first_name | city
8 | Mavaywdtng | ABAva
9 | Zogla | BéAog
10 | Xpnotog |
11 | Iwdvva | Iwdvviva
12 | AAéEavbpog | ABAva

(5 rows)
O kavovag eivat amhog. Kabe ypaprn tov aplotepot mivaka, autol JIov YPAPETAL TPV AITO TO LEFT

JOIN, eppavidetal TovAdyloTov pia @opd. Av Bpet taipia, epgavidetar pia @opd yia kabéva, OTmg 0To
INNER JOIN. Av Sev Bpel kaveva, epgavidetal pia opa Ue NULL 08 OAEG TIC OTIHAEG TOL de€lov mivaka.
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customers cities

1 Mapia city_id 1 » 1  Abnva
2 MNwpyog city_id 2 » 2 Oeocoalovikn
10 XpnroTog city_id & 11 Kolavn

L

customers LEFT JOIN cities

Mapia ABrva

Mwpyog Oecoalovikn

Xprotog J Xwpig Taip!

>xfua 8.1 - 10 LEFT JOIN o meAdTNG Xwpig TTOAN PEVEI GTO OTTOTEAETUA PE @ OTIG OTHAEG TNG TTOANG. H TTOAN xwpig TTeAdTEG
eCakoAouBei va AgiTrel.

O1 A&€e1g OUTER KAt INNER glvat stpoatpetikeg. To LEFT JOIN KAl TO LEFT OUTER JOIN €lval To 1810.

O1 TrapayyeAieg pe [ Xwpig TTANPWHNA

To LEFT JOIN €lval TO 0WOTO ePYAAEL0 OTAY 1) OXE0T elval TpoaipeTikn. Mia sapayyehia propet va €xet
kapia, pia 1 §Vo TANPwUES.

sQL

SELECT o.id, o.status, pay.amount, pay.method
FROM orders AS o

LEFT JOIN payments AS pay ON pay.order_id = o.id
WHERE o.customer_id = 6

ORDER BY o0.id, pay.amount;

AMOTEAEZMA
id | status | amount | method
2 delivered 38.00 paypal
25 cancelled 2 | @
26 delivered 219.00 card
39 | delivered 32.00 paypal
42 delivered 459.00 paypal
45 cancelled 2 | @
55 refunded -1190.00 card
55 refunded 1190.00 card
102 delivered 20.50 bank
102 delivered 50.00 | giftcard
121 cancelled 2 | @
143 | shipped 235.00 | card
(12 rows)

Ot akvpwpeveg mapayyeAieg epgpavidovial pia popd pe @. H emaotpoen) 55 kot 1) tapayyeiia 102 pe
Swpokdapta eppavidovral Vo @opeg, pia yia kabe mAnpwun. To LEFT JoIN eEakolovbel va
oAMartAao1adetl ypaupeg. Amhawg Sev agprjvel kapia va yabet.
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Anti join. Oca dev £€xouv Taipi

H epwnon «motot meAdteg Sev €4ouv KAVEL TTOTE TAPAYYEAO» QITAVTIETAL L€ LEFT JOIN KAl EVAV EAEYXO.

O1 eAiteg Xwplg mapayyeAieg eival auTtol 0Iov 01 OTNAEG TOV orders BYNKaV NULL.
saL

SELECT c.id, c.first_name, c.last_name

FROM customers AS c

LEFT JOIN orders AS o ON o.customer_id = c.id
WHERE o0.id IS NULL

ORDER BY c.id;

ANMOTEAEZMA

id | first_name | last_name

10 | Xprotog | MixanAidng
26 | PaAAov | Kovtov

30 | OAya | BAdyov

(3 rows)

O ¢£)eyyog yivetal o€ 0TNAN 710V SeV HITOPEl VA EIVALNULL O€ 1A TIPAYUATIKT] YPALUT, €0® TO primary
key o.id. Av €é\eyyxeg Lot OTNAN OTTWGE 1) 0. coupon_code, Ba EmMaipveg kat TOUG TTEAATEG TTOL EXOVV
mapayyeiieg xwpig kovmovi. Avto to potifo Aéyetan anti join. Oa Seig évav Seltepo Tpomo va to
YPAWELC, UE NOT EXISTS, OTO KEPAAQO 13.

Me Tov 1610 TpoOTT0 BploKelg Ta TTpoldvTa tov Sev Exouv TOVANOEL TTOTE.
saL

SELECT p.id, p.name

FROM products AS p

LEFT JOIN order_items AS oi ON oi.product_id = p.id
WHERE oi.order_id IS NULL;

ANOTEAEZMA

id | name
____+ _______
30 | Nikdm

(1 row)

ON f; WHERE

TO INNER JOIN 8V €xel onuacia av pia ouvOnKn UIEl 0TO ON T) OTO WHERE. XTO LEFT JOIN €XEL TEPAOTIAL.
O¢Ae1g kabe meAan g OecoaloViKNg Hadl LE TIG AKVUPWUEVEG TTAPAYYEAIES TOV, AV EXEL
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SQL

SELECT c.id, c.first_name, o.id AS cancelled_order
FROM customers AS c
LEFT JOIN orders AS o ON o.customer_id = c.id
WHERE c.city_id = 2

AND o.status = 'cancelled';

ANMOTEAEZMA

id | first_name | cancelled_order

2 | Twpyog | 4

6 | Nikog | 25

6 | Nikog [ 45

6 | Nikog | 121
(4 rows)

Bynkav Hovo o1 TeEAATES TTOV EXOVV AKVPWUEVT) apayyeiia. To WHERE ekTeAeitan peta To join. Ia toug
VITOAOTTOUG TTEAATEG TO o.status Elval elTe KATL AANO E1TE NULL, OTTIOTE TO WHERE TTETAEE AUTEG TIG YPAULEG.
To LEFT JOIN &ywve otV tpa&n INNER JoIN. H ouvOnkn mavw otov §e€10 mivaka aviKel oTo on.

SQL

SELECT c.id, c.first_name, o.id AS cancelled_order

FROM customers AS c

LEFT JOIN orders AS o ON o.customer_id = c.id AND o.status = 'cancelled'
WHERE c.city_id = 2

ORDER BY c.id;

ATNOTEAEZMA

id | first_name | cancelled_order

2 | Twpyog | 4
6 | Nikog | 25
6 | Nikog [ 45
6 | Nikog [ 121
14 | BaoiAng | @
21 | Giorgos | ]
24 | ZwA | 2
27 | Nétpog [ @
(8 rows)

Twpa To oN Agel «Taipla&e pe Tig akupwuéveg apayyeiieg Tov seAatn». ‘0molog Sev £xel kapia pevel pe
@. TO WHERE c.city_id = 2 QPOPA TOV APLOTEPO TVAKA KAl CWOTA UEVEL OTO WHERE.

MATIAA

2 € LEFT JOIN, Ol OUVONKEG yia Tov O€€10 TTivaka YTTaivouv aTo oN. Mia GuvOrKn OTO WHERE TTAVW G€ GTAAN TOUu
0elou TTivaka TTETA TIG YPAUUEG Xwpig Taipl. EEaipean eival o éAeyxog 1s NULL TOU anti join, TTou ypa@eTal oTo
WHERE OKPIBWG €TTEION BEAEI TIG YPAUUEG XWPIG Taipl.
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AAuoideg pe LEFT JOIN

'Otav &vag mivakag EPXETAL Ao LEFT JOIN, KABe emOpevo join v tov mpémel ouvnbwg va eivat Ki
aUTO LEFT JOIN. @&Ae1g kaBe mapayyeAia tov eAdtn 12 amtd tov Mdato tov 2026 padi pe ta mpoiovta .

SQL

SELECT o.id, o.status, p.name

FROM orders AS o

LEFT JOIN order_items AS oi ON oi.order_id = o.id

JOIN products AS p ON p.id = oi.product_id

WHERE o.customer_id = 12 AND o.created_at >= '2026-05-01'
ORDER BY o0.1id;

AMOTEAEZMA

id | status [ name

116 | delivered | Laptop Student 15

134 | delivered | dwtiotiké ypageiov LED
149 | shipped | xediaon PBacewv dedopévwv
(3 rows)

H napayyeMa 162 eivan pending ywpig ypappeg akoun. To LEFT JOIN TNV KPATNOE L€ oi.product_id NULL.
To e1OUEVO INNER JOIN OUWE QITALTEL p. id = NULL, 5T0UL Oev eivat mote aAndég. 'Etol i mapayyeiia xabnke.
H Ao elvan va petvet LEFT kat To Sevtepo join.

SQL

SELECT o.id, o.status, p.name

FROM orders AS o

LEFT JOIN order_items AS oi ON oi.order_id = o.id

LEFT JOIN products AS p ON p.id = oi.product_id

WHERE o.customer_id = 12 AND o.created_at >= '2026-05-01"'
ORDER BY o0.id;

AMNOTEAEZMA

id | status [ name

116 | delivered | Laptop Student 15

134 | delivered | dwtiotikd ypageiov LED
149 | shipped | xediaon Bacewv dedopévwv
162 | pending | @

(4 rows)

RIGHT JOIN ka1 FULL JOIN

To RIGHT JOIN elval T0 kaBpe@Tiopa Tov LEFT JoIN. Kpata kabe ypauur) tov 5e€1o0 mivaka. To a RIGHT
JOIN b €ivar 1810 pe To b LEFT JOIN a. XTNV TIPAEN O1 IEPIOCOTEPOL YPAPOLVY TTAVTA LEFT JOIN Kal fadouvv
TPOTO TOV JIVAKA TT0V OEAOVV VA KPATIIOOLY OAOKAN PO.

To FULL JOIN KPATA TIC YPAUUES XWPIg TAipt Kat amtd Tig 00 mAevpég. Elvan xproipo yia cupgvia §vo
AMotov. Ed® Bplokel katl T1g katnyopieg xmpig TpoidovTa Kal Ta IpoiovTa Xmwpig katnyopia.
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SQL

SELECT cat.name AS category, p.name AS product

FROM categories AS cat

FULL JOIN products AS p ON p.category_id = cat.id

WHERE cat.id IS NULL OR p.id IS NULL
ORDER BY cat.id;

ANMOTEAEZMA

category | product

B1iBA{a |
HAEKTPOV KA |
YMoAoy10TéG |
Initt |

I

>aae

7] WPoKApTA 50€
(5 rows)

O1 1800¢ep1g Katnyopieg elval o1 Yovikeg Tov Sevipov. Ta mpoldvTa avijkovy 0TI VITOKATIYOpieg TOUG.

H Swpokdpta Sev avnkel tovbeva.

KPATA AYTO

To LEFT JOIN KPOTA KABE YPOU UK TOU apIoTEPOU TTIVOKO Kal YEWIZEl e NULL OTToU Oev Bpiokel Taipl. To anti join
€ival LEFT JOIN KOI WHERE 6e€{.id IS NULL. O1I OUVOAKEG yia Tov BeI0 TTivaka uTTaivouv oTo oN. MeTé atmod éva LEFT

JOIN YivovTal LEFT KOI T ETTOPEVA jOins TNG id1ag aAucidag.

AoKNOE€Ig

OUTER JOIN ka1 anti join

AZKHzIH 8.1 [OANn R dyvwoTtn

Eugavioe id, ovopua kat stoAn OA®V TV TEAATOV IOV eyypAa@nKay to 2026. 'Omov n ;toAn Aeimet ypaye

Qyvwotn.

ANAMENOMENO AMOTEAEZMA

id | first_name | city

27 | Nétpog | @gcoaAovikn
28 | Aéomova | dyvwotn

29 | HAtag | HpdkAgro
30 | OAya | ABAva

(4 rows)

AzZKHIH 8.2 TOA€Ig Xwpig TTeAATEG

Bpeg Tig mOAe1g 0TIG 0TT01eg SEV HEVEL KAVEVAG TTEAATNC.

ANAMENOMENO AMOTEAEZMA

11 | KoCdvn
(1 row)
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OUTER JOIN ka1 anti join

AzKHzH 8.3 [Mapayyelieg xwpig ypaupég

Bpeg Tig mapayyeieg mov Sev Exouv Kapia ypauun otov order_items. EUQAVIOE id, status KAl customer_id.

ANAMENOMENO ATMOTEAEZMA

id | status | customer_id
162 | pending | 12
(1 row)

AZKH:H 8.4 Mapayyelieg xwpig TAnpwMn

Bpeg Tig mapayyehieg mmov Sev Exovv mAnpwur kat dev eivat akvpwpéves. Ep@avioe id, status Kot

created_at.

ANAMENOMENO AMOTEAEZMA

id | status | created_at

150 | shipped | 2026-06-15 18:06:00+03
157 | pending | 2026-06-23 09:56:00+03
159 | pending | 2026-06-24 19:00:00+03
162 | pending | 2026-06-28 17:18:00+03
(4 rows)

AzZKHzH 8.5 [eAATEG KOOI KOUTTOVIO

Eugavioe kabe medatn g ABrpvag (;t0An 1) pe OVopa KAl Td id TV TIAPAYYEADV TOV JTOU
XPNOUOTOINoaY Koustovl. Ot TEAATEG XWPIG TETOLA TAPAYYEALA TTPETEL VA ELPAVIOVTAL Lid Popa UE @.
Ta&vounoe Kata eEAAT Kat tapayyeiia.

ANAMENOMENO ATMOTEAEZMA

id | first_name | order_id | coupon_code
1 | Mopia 11 | WELCOME10Q
1 Mapia 17 WELCOME10
1 Mapia 58 BLACKFRIDAY
3 | EAévn 2 | @

8 | Mooy 1dTng 13 | WELCOME10
8 | NMavaylTng 148 | WELCOME10
12 | AAéEavbpog 30 | WELCOME10Q
19 | Awkatepivn 66 | WELCOME1@
23 YTéA10G 108 WELCOME10
30 | OAya 2 | @

(10 rows)
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AZKHZIH 8.6 YTTAAANAoI TTou gival Kal TTEAATEG

O mivakag employees €xel OTNAN email. Epgavioe kabe vitahAnio tov tunuatog IwAnoeig kat, 6stov
VITAPYEL, TOV meAatn pe To 1810 email. Aev mpémel va yabel kavevag vtaAAniog.

ANAMENOMENO ATMOTEAEZMA

full_name email customer_id

YTéA10¢ Mammdcg stelios.p@shop.example.gr
BaoiAlkf Ntdkov %]
(4 rows)

[ I
Yopia Kwvotavtivov | sofia.k@shop.example.gr |
Iwdvva PAya | ioanna.r@shop.example.gr

[ I

[ I

[SIRSERVERN]

AzZKHzIH 8.7 Karnyopigg kai rpoiovrta

Eugpavioe dleg Tig KATNYOPieg TV NAEKTPOVIK®V (Ta id amtd 6 €wg 10) pe To ovoua kabe evepyon
7poidvTog Tovg. Ot Katnyopieg xwpig evepyo mpoiov mpemnel va eppavidovrar pe @. Tafivounoe katd id
Katnyopiag kat dvoua spoiovTog.

ANAMENOMENO AMOTEAEZMA

id | category | product
6 | HAektpovikd ]
7 | YnoAoytotég @
8 Laptops Laptop Aero 14
8 Laptops Laptop Pro 16
8 Laptops Laptop Student 15
9 | Neplpeperakd | AoUppato movTtikt
9 | NMeprgepetakd | Mnxavikd MANKTPOASY 10
9 | Nepigpeperakd | 086vn 27" 4K
9 | Nepipeperakd | USB-C docking station
9 Nepipepetakd | Webcam HD
10 | Hyocg AKovoT1Kd ANC
10 | Hyog Hxe{o Bluetooth
10 | Hyog Mikpdowvo USB
10 | Hyog Mkdmn
(14 rows)
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AzZKHzH 8.8 [eAATEG XWPIG KPITIKN

Bpeg Toug meAATEG TTOV £XOUV TOVAAYIOTOV Uid TApAYYeA delivered AAAA Sev €xouv ypawet kapia
kp1Tikt). Eugpavioe id kat ovoua xwpig emavaAnyelg.

ANAMENOMENO ATMOTEAEZMA

id | first_name

11 | Iwdvva

14 | BaociAng
15 | EvayyeAia
17 | dwtelvi
18 | Zmopog

19 | Aikatepivn
20 | MiydAng
21 | Giorgos
22 | Avva

23 | ZTtéAvog
24 | Zwn

25 | Aevtépng
27 | Nétpog

28 | Aéomoiva

(IS rows)
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KE®AAAIO 9

Self join, CROSS JOIN ka1 joins pe eUpog

‘Eva join dev Xpelaletal dUO dIAPOPETIKOUC TTIVOKES OUTE GUVONKN
100TNTAG. O id10¢ TTivakag YTTOPEI Va eVWOE JE TOV EQUTO TOU Kal N
OuVvONKN PTTOPEI va gival oTToIadNTTOTE EKPPAcn. XWPIG ouveonkn,
TO join divel GAOUG TOUuC CUVOUACHOUG.

Self join
2TOV employees KAOE LITAMNAOG EXEL manager_id, 7TOL deiyvel o€ AAAN ypauur tov idtov mivaka. I'a va

Se1g SimAa oe kABe LIIAMNAO TO dvoua TOV TTPOICTAUEVOV TOV EVOVELS TOV JIVAKA LUE TOV EAVTO TOV.
Xperalovtal dvo aliases, éva yia kabe poro, OTTHE 0TO KEPAAAIO 7 e TIg SVO TOALIC.

SQL

SELECT e.full_name AS employee, e.title, m.full_name AS manager
FROM employees AS e

JOIN employees AS m ON m.id = e.manager_id

WHERE e.department = 'TexvoAoyia'

ORDER BY e.id;

ANMOTEAEZMA

employee | title | manager

Nikog AAeE{ov | CTO | EAévn Mavpibov
Katepiva Zageipiov | Backend Developer | Nikog AAegiov
AyyeAog dwtiov | Frontend Developer | Nikog AAe&iov
Mapiva ZtaBomovAov | Data Engineer | Nikog AAeE{ov
(ﬂétpoq)Xat(ﬁq | Junior Developer | Katepiva Zoageipiov
5 rows

KaBe ypapun tov e Bprike T ypaur) Tov IpoioTapeévoL NG 0To n. To WHERE KOITALEL TO TUT LA TOV e,
omnote o CTO egppavidetan pe mpoiotauevo asmo tn Atoiknorn. To INNER JOIN Opmg Xavel 0ooug Sev exouv
manager_id. ['la va Tovg 6e1g 0Aovg xperddeoal LEFT JOIN.

SQL

SELECT e.id, e.full_name AS employee, m.full_name AS manager
FROM employees AS e

LEFT JOIN employees AS m ON m.id = e.manager_id

ORDER BY e.id;
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AMOTEAEZMA
id | employee | manager
1 | EAévn Mavpibov 7]
2 | Nikog AAe&iov EAévn Mavpibov
3 | Zogia Kwvotavtivov EAévn Mavpidov
4 | AnuATtpng AoumpdémovAog EAévn Mavpibov
5 | Katepiva Zageipiov Nikog AAe€iov
6 | Ayyehoc dwtiov Nikoc AAeEiov
7 | Mapiva XtaBomovAov Nikog AAegiov
8 | Nétpog XatlAg Katepiva Zoageipiov
9 | Iwdvva PAya Yopia Kwvotavtivov
10 | ZtéArog Mammdg Yopila Kwvotavtivov
11 | BaolAiki Ntdkov Iwavva PrAya
12 | Fdvvng Koppég AnuATtpeng AaumpdmovAog
13 | @avdong Mméng AnuATtpng AaumpdémovAog
14 | Xpirotiva ABavaciov Ftdvvng Koppég
(15 rows)

O1 vtdAANAo1 1 kAt 15 Sev €X0UV TTIPOTOTAUEVO KA eRpavi{ovTal PE @.

KaBe entdpevo eminedo g iepapyiag O&Ael éva akoun join. O poioTAUEVOS TOV TTPOIOTAUEVOD Elval
£va TPITO AVTLyPaPO TOV TVAKAL.

SQL

SELECT e.full_name AS employee, m.full_name AS manager, mm.full_name AS managers_manager
FROM employees AS e

JOIN employees AS m ON m.id = e.manager_id

JOIN employees AS mm ON mm.id = m.manager_id

WHERE e.department = 'Amno@nkn';

ANMOTEAEZMA
employee manager managers_manager

Oavdonc Mmnéng AnuATteng AaumpémovAog | EAévn Mavpibov
Xptrotiva ABavaciov | Midvvng Koppég AnuATpeng AaumpdémovAog
(3 rows)

| |

rdvvng Koppég | AnuATtpng AaumpdémovAog | EAévn Mavpidov
: | I
| I

Av 1 epapylia exel ayvwoto pabog, dev EEpeig mooa joins va ypaweig. Exel yperadetan o recursive CTE
TOV KePaAaiov 22.

2UYKPION YPOMMWY TOU idIOU TTiVaKa

To self join ypnouedet kar 0tav BeAerg (eliyn ypapupuwv ov potdovy. Ot medateg pe i8a nuepounvia
YEVVIOTG KA 1810 EMTOVLLO 08 EMNVIKA 1) AQTIVIKA pmtopel va eivan Sumhoeyypa@eg. Eekvape asmo v

NUepoUnvia y&Evvnong.
saL

SELECT a.id, a.first_name, a.last_name, b.id, b.first_name, b.last_name
FROM customers AS a
JOIN customers AS b ON b.birth_date = a.birth_date AND b.id <> a.id;
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AMOTEAEZMA
id | first_name | Tlast_name | id | first_name | Tlast_name
2 | Twpyog | NomabdémovAog | 21 | Giorgos | Papadopoulos
21 | Giorgos | Papadopoulos | 2 | Mwpyog | MamadémovAog
(2 rows)

To 1810 Cevyog epgpaviotnke SVo gopég, pia wg (2, 21) kat pia g (21, 2). H ouvOnkn b.id <> a.id
QITOKAELEL LOVO TO {eDYOG L1OC YPAUUTS e TOV €QUTO TNG. T va mapelg kabe (eliyog pia popa amatteig
oelpa.

sQL

SELECT a.id, a.first_name, a.last_name, b.id, b.first_name, b.last_name
FROM customers AS a
JOIN customers AS b ON b.birth_date = a.birth_date AND b.id > a.id;

AMOTEAEZMA

id | first_name | Tlast_name | id | first_name | Tlast_name

2 | Fwpyog | MamaddémovAog | 21 | Giorgos | Papadopoulos
(1 row)

To ke@AA 0 28 emMOTPEPEL 0€ ALTOVE TOUG SVO TEAATEG KA1 TOUG EVTOTIEL ATTd TO OVOUQ, e trigrams.

CROSS JOIN

To cross J0IN Sev €xel ovvOnkn. Evodvel kdBe ypaprn Tov TpaTov mivaka pe ke ypaprn tov
Sevtepov. Me 3 kat 4 ypappég Sivel 12. To amoTeAeopa AEYETAL KAPTEGLAVO YIVOLIEVO.

INa va dei€ovpe Eva pikpod mapaderypa xpeladdpaote pia pikpn AMota Tipwv. To VALUES @ridyvel evav
POCWPVO TTivaka peoa oto query. Kabe mapévBeon etvan pua ypapun kat petd to alias 8ivelg ovopata
OTIG OTNAEC.

sQL

SELECT p.name, g.qty, p.price * g.qty AS total
FROM products AS p

CROSS JOIN (VALUES (1), (5), (1@)) AS q(qty)
WHERE p.id IN (1, 2)

ORDER BY p.name, q.qty;

AMOTEAEZMA
name | gty | total
Biog ka1 moAirteia tov AAEEN Zopumd | 1| 16.90
Biog ka1 moAirteia tov AAEEN Zopumd | 5| 84.50
Biog kot moAlteia touv AAEEN Zopumd | 10 | 169.00
To KiBwtio | 1| 14.50
To KiBwtio | 5] 72.50
To KiBwtio | 10 | 145.00
(6 rows)
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O TIHoKATAAOYOG YA TTOCOTNTEG 1, 5 KAL 10 €Xel €81 ypauUEg, SV0 mpoiovta emi Tpelg moootnteg. To
CROSS JOIN glvar Xproiuo otav BeAelg mpayuatikd OAOVE TOUG CLVSVACUOVS. ZTO Ke@AaAialo 25 Oa to
XPNOLOITOW|O0VE Y1 va pTIdovpe TAEyua pe kabe nuepa kat kabe katnyopia, @OTE va @aivovtal
Kat ta pundevika.

MATIAA

‘Eva J0In TTOU {EXOTE TN OUVOAKN Tou 1 TTou £X€l AAB0G OUVOAKN GUUTTEPIQEPETAl AV CROSS JOIN. Mg dUo
mivakeg 100.000 ypapuwv 10 atroTéAeoua €xel dEka dIoEKaTOPPUpPIa ypappés. OTav éva query emOoTPEPEl TTOAU
TTEPIOTOTEPES YPAUUEG ATTO OOEG TTEPIMEVES, EAEYEE TTPWTA TIG CUVONAKES TWV joins.

H st ypapn) pe KOO OTO FROM, FROM a, b WHERE a.x = b.y, ELVAL CROSS JOIN JTOV YIVETAL join artd T
ovvOn KN Tov WHERE. Oa 1) Se1g o€ a0 KOS1Ka. IIPOTIUNOE TO JOIN ... ON, IOV KPATA TN oLVOT|K SimAa
OTOV Tivaka.

Joins e gupog

H ouvOnkn evog join pmopet va eivan omoladntote Ek@paor sov Siver boolean. 'Eva ocvvniouévo
mapadetyua etvar évag mivakag kAlpakiov. H katnyopia tiurg evog mmpolidovtog Sev elval 100t Ta aA\d
QAVNKEL 0€ eva S1aoTnua.

saQL

SELECT p.name, p.price, b.label
FROM products AS p
JOIN (VALUES ('oikovoulké', 0, 50),
('pecaio', 50, 300),
('akpiBé', 300, 100000)) AS b(label, lo, hi)
ON p.price >= b.lo AND p.price < b.hi
WHERE p.category_id = 9
ORDER BY p.price;

AMOTEAEZMA
name | price | label

AcVpuato movTikt 24.90 | olkovoulkd

Webcam HD 59.00 | ueoaio

| |
Mnxoviké mAnKTpoAdylo | 89.00 | upecaio

I |

| |

USB-C docking station | 139.00 | pecaio
086vn 27" 4K 329.00 | akpiB6
(5 rows)

Eivat 1o 1810 astotédeopa pe to cASE Tov ke@aiaiov 5. H Stagopd eival 6Tt ta kAipdkia eivat SeSopeva
Kat oY1 Kodikag. Av {ouv o€ Evav TIPAYUATIKO Tivaka, Ta AAAACELS Xwpig va ayyifelg kaveva query.

Ta Sraotpata eival priodvoryta, Omg 0To KePAaiaio 6. 'Eva poidv twv 50 eupm AVI|KEL 0TO peoaio KAl
uovo ekel. Av ta Staotnuata eTKaADTTOVTIAY, To 7TPoToV Ba fproke Vo taipia kat Oa epgavidotay
00 popég.

"Eva join pe ebpog pmopel va ouvdeoel kat dvo kavovikolg mivakeg. ESm Bpiokovpe yia kabe kpitikn
™V mapayyeAia Tov i610v meAdT yia 10 1610 71poidv mov eiyxe mapadobel pv atd TNV KPUuKr).
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SQL

SELECT r.id AS review, r.created_at::date AS reviewed, o.id AS order_id,
0.shipped_at::date AS shipped
FROM reviews AS r
JOIN orders AS o ON o.customer_id = r.customer_id
AND o.shipped_at < r.created_at
JOIN order_items AS oi ON oi.order_id = o.id AND oi.product_id = r.product_id
WHERE r.product_id = 19
ORDER BY r.id;

AMOTEAEZMA

review | reviewed | order_id | shipped
12 | 2025-04-04 | 13 | 2025-03-30
23 | 2025-06-28 | 26 | 2025-06-22
24 | 2025-07-12 | 27 | 2025-06-30
37 | 2025-12-07 | 58 | 2025-11-23

(4 rows)

KPATA AYTO

Self join onuaivel idlog Trivakag pe duo aliases kal dUo pdAoug. MNa povadikd Celyn YPAWE b.id > a.id. TO CROSS
J0IN Bivel 6Aoug Toug ouvduaopoUg. H auvBnkn evog join ptropei va gival didotnua. TéTe Ta diacTripata dgv
TIPETTEI VA ETTIKAAUTITOVTO.

AoKNOE€Ig

AZKHzH 9.1 YTTAAAnAol Kal TpoioTauEVOl

Epgavioe yia ke virdnAo tov turuatog IwAroeig to 0voud tov, tn 001 Tov Kal To OVOud KAt T
B¢on tov mpoioTapevou tov.

ANAMENOMENO ATMOTEAEZMA

employee | title [ manager | manager_title

Yopia Kwvotavtivov | Head of Sales | EAévn Movpidov | CEO

Iwavva PrAya | Account Manager | Xogia Kwvotavtivov | Head of Sales
YtéArog Mammdg | Account Manager | Zogia Kwvotavtivov | Head of Sales
(Bam)\u)«’] NtéKov | Sales Intern | Iwdvva PAya | Account Manager
4 rows
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AZKHZIH 9.2 Ala@opd mio6ou

Ta kaBe VTAAANAO pE TIPOTOTALEVO KA1 YVOOTO L1000, eupAavioe To OVOUA TOv, Tov [obo tov, tov
oo Tov mpoicTauEVoL Kat TN Sapopd Tovg pe dvoud gap. Tafivounoe aso tn peyaitepn Stapopd.

ANAMENOMENO ATMOTEAEZMA

full_name | salary | manager_salary | gap

Bavdong Mméng 1750.00 6200.00 | 4450.00
Fdvvng Koppég 1800.00 6200.00 | 4400.00
AyyeAog dwtiov 3900.00 8200.00 | 4300.00
YteAlo¢ MNammdg 2900.00 7000.00 | 4100.00
Katepiva Zageipiov 4200.00 8200.00 | 4000.00
Iwdvva PAya 3100.00 7000.00 | 3900.00
Mapiva ZtadomovAov 4400.00 8200.00 | 3800.00
AnuATteng AaumpémovAog | 6200.00 9500.00 | 3300.00
Yopia Kwvotavtivov 7000.00 9500.00 | 2500.00
Nétpog Xatlhg 2100.00 4200.00 | 2100.00
Bao A1k NTOKOL 1100.00 3100.00 | 2000.00
Nikog AAeEiov 8200.00 9500.00 | 1300.00
Xprotiva ABavaciov 1650.00 1800.00 150.00
(13 rows)

AZKH:H 9.3 ZgUOyn TPOiovVIWYV
Bpeg Cetiyn StapopeTikmv mpoidoviwy Tng i81ag katnyopiag mov Stapepovv oV TIUn AtyoTepo aso 5
evp®. Kabe fevyog mpémer va epgavietan pia popd. Eugavioe ta do ovopata kat tig So Tipeg.

ANAMENOMENO AMOTEAEZMA

name price name price

I I I
Biog kot moAiteia touv AAEEN Zopumd | 16.90 | Matwpéva YWuaTo | 15.20
Biog katl moAirteia tov AAEEN Zopumd | 16.90 | To Kipwtio | 14.50
I I I
I | I
I I I

MoaBaivw Python 32.00 | Ruby amé tnv apxfi | 29.50
To KiBwtio 14.50 | Matwpéva YWuoTo 15.20
To KiBwtlo 14.50 | H é6viooa 9.90
(5 rows)

AZKHzH 9.4 [Aéypa KOTOOTACEWYV Kal HEBOSWYV

®dae pe cross J0IN kat SVO AMoTeg VALUES OAOVG TOUG oUVELACUOUE TOV KATAOTACEWV paid, shipped KAl
delivered pe TIg ueBOSOLE TANPWUTG card KAl cod. Ta&vounoe kata kataotaon kat pebodo.

ANAMENOMENO AMOTEAEZMA

status | method

delivered | card
delivered | cod
paid | card
paid | cod
shipped | card
shipped | cod
(6 rows)
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AZKHIH 9.5 HAIKIOKEG OpadEG

Katata&e toug meAdTeg o 40UV NUEPOUNVIA YEVVIIOTG KAL id £w¢ 10 0€ OUASEG éug 30, 31 £ug 45 KA 46
kal mavw, LE A0 TNV NAKia Toug oTig 30 Iovviov 2026. Xpnoiposmoinoe join pe AloTa VALUES KAl OX1 CASE.
Epgavioe dvopa, nAtkia kot opada.

ANAMENOMENO AMOTEAEZMA

first_name | years | label
Mop {a 38 | 31 €wg 45
rwpyog 46 | 46 kol mMAvw
EAévn 31 | 31 éwg 45
Avaotacia 24 | €wg 30
Nikog 36 | 31 éwg 45
AAQunTpa 40 | 31 €wg 45
Movay 10Tng 54 | 46 kol MAvw
Yopia 26 | €wg 30
Xpnotog 42 | 31 €wg 45
(9 rows)

AZKHIH 9.6 Tpia emiTreda IEpapyiag

Epgavioe kaBe vitaAAnio mov €xel TPoioTANEVO KAl TTPOIOTAUEVO TOV TPOIOTANEVOV, Hadl pe Ta §o

auTtd ovopata. Ta&vounoe katd id VITAAANAOL.

ANAMENOMENO AMOTEAEZMA

employee | manager top
Katepiva Zoageipiov | Nikog AAeEiov EAévn Mavpidov
AyyeAog dwtiov Nikog AAegiov EA€vn Mavpibov
Mapiva ZtaBomovAov | Nikog AAeEiov EAévn Mavpidov
Nétpog Xatlng Katepiva Zageipiov Niko¢ AAeEiov
Iwdvva PrAya Yopia Kwvotavtivov EAévn Mavpidov
YtéAro¢ Mammdg Yopia Kwvotavtivov EAévn Mavpidov
BaoiAlkf Ntdkov Iwavva PrAya Yogpia Kwvotavtivov
Fdvvng Koppécg AnuATteng AaupmpémovAog | EAEvn Mavpibovu
Oavaong Mméng Anuntpng AaumpdémovAog | EAévn Mavpibou

Xplotiva ABavaciov
(10 rows)

Idvvng Koppég
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AZKHzIH 9.7 TMAnpwWNA HETA TRV ATTOOTOAN

Bpeg Tig TANPOUEG TTOL EyVaV HETA TNV AITTOOTOAT TNG TTapayyeAiag toug kat eivar Oetikeg. Epugpavioe id
mapayyeiiag, uEBodo, nUePOUNVIia ATTOOTOANG KAl NUEPOUNVIA AN PWUNG WG date. KpdTa 00eg eytvav
ato oV Atpikio Tov 2026.

ANAMENOMENO AMOTEAEZMA

id | method | shipped | paid
123 | cod | 2026-05-20 | 2026-05-21
125 | cod | 2026-05-25 | 2026-05-26
128 | cod | 2026-05-26 | 2026-05-27
137 | cod | 2026-06-07 | 2026-06-09
136 | cod | 2026-06-09 | 2026-06-10
151 | cod | 2026-06-18 | 2026-06-20
146 | cod | 2026-06-19 | 2026-06-20
(7 rows)
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KE®AAAIO 10

Aggregates ka1 GROUP BY

Mia aggregate function Traipvel TTOAEG ypaUMES Kal Divel dia Tiur.
To GRouP BY XWPICEI TIC YPAUMEG OE OPJADEG KAl TO ATTOTEAECUA EXEI
Mia ypaupni ava oudda. Atré edw Kal TTEpa KABE query PTTopEi va
ATTAVTA EPWTNOEIC TOU TUTTOU «TTOCO» Kal «TTOCO.

Aggregates Tavw og 6Aov Tov Trivaka

O tevte faoikeg aggregate functions eivat o1 count, sum, avg, min KAl max. Xwpig GROUP BY epapuolovtal oe
OAEC TIG YPAULEG TTOV TTEPATAY TO WHERE KA TO QTOTEAEOUA EXEL AKPIB®G pia ypapuun.

SQL

SELECT count(x) AS products,
min(price) AS cheapest,
max(price) AS most_expensive,
round(avg(price), 2) AS avg_price,
sum(stock) AS units_in_stock

FROM products

WHERE active;

AMOTEAEZMA

products | cheapest | most_expensive | avg_price | units_in_stock

29 | 9.90 | 2199.00 | 232.06 | 1566
(1 row)

To count (%) peTpael ypaupeg. To count (sthrn) HETPAEL TIG YPAUUES OTTOV 1) OTNHAN Sev eivar nuLL. To
count (DISTINCT otAAn) HETPAEL TIG SrapopeTikég TIuEG ov dev eivar nuLL. H Stagpopd eival ovolaotik).

saL
SELECT count(x) AS customers,
count(email) AS with_email,
count(city_id) AS with_city,
count (DISTINCT city_id) AS cities
FROM customers;

AMNOTEAEZMA

customers | with_email | with_city | cities

30 | 28 | 28 | 10
(1 row)
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Ta aggregates ayvoouv 1o NULL
'O)eg o1 aggregate functions ektOg asd TO count (x) AyvooLV TI¢ TIEG NULL. O péoog Hiobog vitoroyiletan
UOVO aTtd OGOLE £XOLVV YVKOHOTO HoHo.

SQL

SELECT avg(salary) AS avg_known,
avg(COALESCE(salary, @)) AS avg_with_zero,
sum(salary) / count(x) AS sum_over_all

FROM employees;

AMOTEAEZMA

avg_known | avg_with_zero | sum_over_all

4128.5714285714285714 | 3853.3333333333333333 | 3853.3333333333333333
(1 row)

To avg(salary) Staipel pe 14, 600vg £xouv oB0. To avg(COALESCE(salary, 0)) Stapel Pe 15 KAl LETPAEL TOV
oVpPovAo pe oBo undév. H tpitn otAn Sivel to 1810 pe ) Sevtepn, emeldr) To sum ayvoel To NULL EV®
TO count (%) HETPAEL OAEG TIg Ypaupég. IToto eivar owotod e€aptatal amd v epwtnon. To kepaiaio 3 oe
TPOES0TOINCE OTL TO COALESCE UITOPEL va aAAAEeL Evav peco 0po. Edm PAenelg mooo.

Yrtapyet kou ) avtiotpo@n mepintwor. ‘'Otav kapia ypapur) 8ev epva To WHERE, TO count Sivel O aAAA TO
sum SiverNuLL, Ox1 undév.

saQL

SELECT count(x) AS n, sum(amount) AS total, COALESCE(sum(amount), @) AS total_or_zero
FROM payments
WHERE method = 'bitcoin';

AMOTEAEZMA

n | total | total_or_zero

0 | 2 | 0
(1 row)

GROUP BY

To GRouP BY padevel o€ pia opada OAeg TIG YPAUUEG e TV 181 Tiur) o€ pa ekgpaor). Ot aggregate
functions vitoAoyidovtan tote Eexwprota yia kabe opdda.

SQL

SELECT status, count(x) AS orders
FROM orders

GROUP BY status

ORDER BY orders DESC;

EKAOZH 1.0 - ZEMTEMBPIOX 2026 90



SQL ME POSTGRESQL Aggregates kat GROUP BY

ANOTEAEZMA
status | orders
delivered | 125
cancelled | 14
shipped | 12
paid | 5
pending | 3
refunded | 3
(6 rows)

order4  cancelled

order5  delivered

order6 delivered ouadeg Tou GROUP BY status

order 12 cancelled

1

order 13 delivered 1
! 4,12
1

_______ )
; ida tiun status  —————————————>»|

ount(*)
delivered pia ypappn avé opada
5,6,13

cancelled count 2

delivered count 3

>xfAua 10.1 - To GROUP BY padeuel TIG ypapPEG PE TNV idIa TIPA o€ opddeg. KaBe opdda yivetal pia ypauur Tou
ATTOTEAECUATOG.

MEeTA TO GROUP BY SEV LITAPYOLVYV TTIA UEUOVWUEVES YpaupuES, Lovo opddeg. I'’ avtd nj AloTta tov SELECT
UITTOPEL VA TTEPIEXEL LOVO EKPPACELS TTOL EXOUV uia Tiur ava opdda. AvTég elval o1 EKQPATELS TOL GROUP
BY Ko 01 aggregate functions. Mia otnAn mov Stagpepel péoa otnv opada Sev eyel pia Tiun ya va
EUPAVIOTEL.

SQL

SELECT status, created_at, count(x)
FROM orders
GROUP BY status;

AMOTEAEZMA

ERROR: column "orders.created_at" must appear in the GROUP BY clause or be used in an aggregate function
LINE 1: SELECT status, created_at, count(x)

H PostgreSQL kavet pia e€aipeon. Av opadomonoeig pe 1o primary key evog mivaka, Eepel 0Tt ke
AN oTNAN oV 1810V Tivaka &xel pia Tipn ava opada. Mitopeig AOUTOV va ypAWELS GROUP BY c.id Kl VAl
EUPAVIOELS TO c. first_name XWPIG VA TO TPOCOETELG GTO GROUP BY.

Me ToMEG EKPPATEIS OTO GROUP BY, kBe opdda elvan évag Siapopetikog ouvEuaouog TIH®YV.
saL

SELECT status, coupon_code IS NOT NULL AS used_coupon, count(x) AS orders
FROM orders

GROUP BY status, coupon_code IS NOT NULL

ORDER BY status, used_coupon;
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AMOTEAEZMA
status | used_coupon | orders
cancelled f 12
cancelled t 2
delivered | f 112
delivered | t 13
paid f 2
paid t 3
pending f 2
pending t 1
refunded f 2
refunded t 1
shipped f 9
shipped t 3
(12 rows)

OupadoTroinon pe ék@paon

Aggregates ka1 GROUP BY

Mrtopeig va opadosotrjoelg pe omoladrmote ek@paot]. Ot mapayyelieg ava purva eivat GROUP BY

date_trunc('month', created_at).

SQL

SELECT date_trunc('month', created_at)::date AS month, count(x) AS orders
FROM orders

WHERE created_at >= '2026-01-01'
GROUP BY date_trunc('month', created_at)

ORDER BY month;

AMOTEAEZMA
month | orders
2026-01-01 | 6
2026-02-01 | 12
2026-03-01 | 12
2026-04-01 | 9
2026-05-01 | 20
2026-06-01 | 29
(6 rows)

To alias month EMITPEMETAL OTO ORDER BY AAAA OY1 GTO GROUP BY, APOV TO GROUP BY EKTEAELTAL TPV AITO TO
seLecT. H PostgreSQL eivatl Alyo 7o avekTikn aso 1o mpotumo kat Sexetan alias kan exel, av Sev

ovykpovetal pe dvoua otnAng. ESm to ypdgovpe avalutikd yia va eival cagpeg.
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[ FROM - JOIN ]

GROUP BY

HAVING

v

v
SELECT

v

ORDER BY - LIMIT

ZxAua 10.2 - H Aoyikn ogipd pe opadotroinan. To WHERE @IATpapel ypappég TTpiv atré Tig opddeg, 1o HAVING @iATpdpel
OMGOEG.

Aggregates petd amo joins

H a&la pag mapayyeiiag eivatl to ABpoiopd 1oV YPAapU®V TNg. XT0 KATACTNUA LAS TA KOLTTOVIA
Kataypagpovial yia Aoyovg marketing kau Sev aAAddovv ta mood.

SQL

SELECT oi.order_id, count(x) AS lines, sum(oi.quantity * oi.unit_price) AS total
FROM order_items AS oi

GROUP BY oi.order_id

ORDER BY total DESC

LIMIT 5;
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ANOTEAEZMA
order_id | lines | total
114 | 3 | 3047.00
24 | 3 | 3011.00
67 | 4 | 2717.70
40 | 4 | 2527.50
44 | 2 | 2448.00
(5 rows)

Aggregates ka1 GROUP BY

Me joins pmopeig va opadomotroeig pe otnAn aAhov mivaka. Ta é00da ava katnyopia ya Tig

mapayyeAieg sov Sev akvpmOnkav ovTe EMOTPAPNKAV EIVAL AUTA.

SQL

SELECT cat.name AS category,
sum(oi.quantity) AS units,

sum(oi.quantity * oi.unit_price) AS revenue

FROM order_items

JOIN orders AS o ON o0.id = oi.order_id

JOIN products AS p ON p.id = oi.product_id

JOIN categories AS cat ON cat.id = p.category_id
WHERE o.status NOT IN ('cancelled',
GROUP BY cat.name

AS oi

'refunded")

ORDER BY revenue DESC;
ANOTEAEZMA
category | units | revenue
Laptops 28 36572.00
Mpageio 36 8800.00
Neplpepe takd 48 6675.10
‘Hxog 35 4985.00
KouT {va 34 3520.90
Mpoypappatiouds 39 1292.00
Bdoelg Hedouévwy 28 1125.00
Noyoteyvia 56 771.10
TexvoAoyila 12 492.00
(9 rows)

To WHERE TTIETAEE TIC AKVPWLUEVES TTapayyeiieg siptv amto v opadoroinon. H Swpokapta Sev exel
KQUTIYOpia KOt TO INNER JOIN UE TOV categories TNV a@noe Ew. Av 6eleg va tn Seig o€ pia ypapun ywpic
katnyopia, Ba éypa(psg LEFT JOIN KOl COALESCE(cat.name, 'ywpi¢ katnyopia') KAl OTO SELECT KOl OTO GROUP BY.

MoAAég TIpéG o€ pia

To string_agg(keipevo, Bloyupiotiké) EVOVEL TA Kelpeva piag opddag oe Eva. Méoa onig mapevOeoelg
Seyetat S1kO TOV ORDER BY, IOV OPILEL TN OE1pA TV KOUUATIOV. TO array_agg KAVEL TO 1510 MG @TId)VEL

TVAKA TILOV.
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SQL

SELECT t.name AS city,
count(x) AS customers,
string_agg(c.first_name, ', ' ORDER BY c.first_name) AS names
FROM customers AS c
JOIN cities AS t ON t.id = c.city_id
GROUP BY t.name
ORDER BY customers DESC, city

LIMIT 4;
AMOTEAEZMA
city | customers | names

ABrva | 7 | Awkatepivn, AAEEavdpog, EAévn, Mapia, OAya, Movayliwtng, XTéAl0g
Oeocalovikn | 6 | BaoiAng, Muwpyog, Zwr, Nikog, Métpog, Giorgos

HpdKkAg 10 | 3 | Avactacia, HAlag, dwtelvh

BoAog | 2 | Avva, Zooia

(4 rows)

Ta bool_and KA bool_or eivat Ta aggregates yia boolean. To mpmTo eival aAnBeg 0Tav OAeg ot TIHEG elvan
aAnBeig kot To Sevtepo dtav TovAdyloTov pia.

SQL

SELECT category_id,
bool_and(active) AS all_active,
bool_or(stock = @) AS some_out_of_stock
FROM products
WHERE category_id IN (2, 8, 9)
GROUP BY category_id
ORDER BY category_id;

AMOTEAEZMA

category_id all_active some_out_of_stock

© N
+ —h+

I
| t
| t
| t

(3 rows)

KPATA AYTO

Ta aggregates peTaTPETTOUV TTOAAEG YPOAUUEG OE pia TIUF Kal ayvOooUV TO NULL, EKTOG ATTO TO count (). TO GROUP BY
@TIAXVE! hia ypapuh avé opada. 210 SELECT JEVOUV JOVO Ol EKQPAOCEIG TOU GROUP BY KO aggregates. To WHERE
@IATPApPEl TTPIV aTTd TNV opadoTroinan.
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Aokioeig

Aggregates ka1 GROUP BY

AZKHZIH 10.1 ZTOIXEia TTEAATWV

Y& &va query PHETPNOE TOUG TIEAATEG, TTOCOL EXOUV TNAEP®VO, TTOCO1 EXOLV eYYpa@el 0To newsletter kau

0€ TTO0EC S1APOPETIKEG TTOAEIG UEVOLV.

ANAMENOMENO ATMOTEAEZMA

customers | with_phone | newsletter | cities

30 |
(1 row)

22 |

13

10

AZKHZH 10.2 MMAnpwpég ava péBodo

INa kaBe pebodo MANPwUNG eLPAVIOE TOTES TANPWUES EYIVAY Kal TO kKaBapo auvoro, SnAadn to
abpolopa AWV Twv ooV padi pe Tg emotpo@PeS. Ta&ivounoe amd o peyaitepo oUvoAo.

ANAMENOMENO AMOTEAEZMA

method | payments | net_total
card [ 87 | 36905.50
paypal | 28 | 9977.40
bank | 15 | 8463.50
cod | 17 | 7336.80
giftcard | 8 | 400.00
(5 rows)

AZKHzH 10.3 TInEG avd KaTnyopia

TNa kaBe katnyopia pe evepyd poiovta eU@AVIOE TO OVOUA TIG, TTOOA EVEPYA TIPOTOVTA £XEL, TN
LKPOTEPT), TN LEYAAVTEPT] KAL TN LECT) TN Tovg o€ S0 dekadika. Ta&ivounoe kata dvoua

Katnyopiag.

ANAMENOMENO ATMOTEAEZMA

category | products | min_price | max_price | avg_price
Bdoelc debouévuwv 2 36.00 45.00 40.50
Mpageio 3 42.00 459.00 263.33
‘Hxog 4 79.00 229.00 156.50
KouT {va 3 34.90 249,00 115.97
Noyoteyvia 4 9.90 16.90 14.13
Meplpepe Lakd 5 24.90 329.00 128.18
MpoypouuaT1oNOC 3 29.50 38.00 33.17
TexvoAoyia 1 41.00 41.00 41.00
Laptops 3 649.00 2199.00 1332.33
(9 rows)
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AZKH:H 10.4 'Ecoda avd pyRva

Eu@davioe yia ke pnva tov 2026 tov aplfuod towv mapayyeAMov mov dev akvpwbnkav ovte
EMOTPAPNKAV KAl T £008A TOUG. O UNVag va eR@AVIfeTal g YYYY-MM.

ANAMENOMENO ATMOTEAEZMA

month | orders | revenue
2026-01 | 6 | 1860.80
2026-02 | 11 | 3747.20
2026-03 | 10 | 1599.20
2026-04 | 8 | 4026.50
2026-05 | 18 | 10338.80
2026-06 | 28 | 9074.90
(6 rows)

AIKHZIH 10.5 lOTOPIKO TTEAATN

Ia Toug meAdTeg 1 €wg 6 eUPAVIOE id, OVOUQ, TTANO0G TTapayyeAmV Kat TIg NUEPOUNVIES TNG TTPWOTNG KAl
NG TeAevTaiag wg date.

ANAMENOMENO AMOTEAEZMA

id | first_name | orders | first_order | last_order
1 | Mapia | 12 | 2025-03-18 | 2026-05-26
2 | Twpyog | 9 | 2025-02-03 | 2026-05-25
3 | EAévn | 8 | 2025-01-28 | 2026-06-14
4 | Kuotag | 8 | 2025-01-17 | 2026-06-09
5 | Avaoctoacia | 7 | 2025-02-06 | 2026-06-06
6 | Nikog [ 10 | 2025-01-19 | 2026-06-13

(6 rows)

AZKHIH 10.6 Ol peyaAuTepeg TrapayyeAieg

Eugavioe tig meévte mapayyelieg e ) peyailtepn a&ia, padi pe to 6voua Tov eAdtn kat to Anbog
TV TEPAYIOV TOVG.

ANAMENOMENO AMOTEAEZMA

id | first_name | Tlast_name | units | total
114 | ItéArog | Koutoovkog | 3 | 3047.00
24 | Twpyog | MoanaddénovAog | 5 | 3011.00
67 | Zooia | AreElov | 6 | 2717.70
40 | Katepiva | Ztavpovu | 4 | 2527.50
44 | Moavaylwdtng | BaoiAeiov | 2 | 2448.00
(5 rows)
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AZKHzH 10.7 Ti Trepigixe KaBe rapayyeAia

TMa kabe mapayyeAia Tov TEAAT 13 EUPAVIOE TO id KA1 TA OVOLATA TOV TIPOTOVTMV TNG 08 pia TN,
AAPAPNTIKA, XWPIoUEVA LE KOUUA KAl KEVO.

ANAMENOMENO ATMOTEAEZMA

id | products

20 | Aiktva vmoAoylotwv, H ®bévicoa, TET poyxalplwv

35 | Aovpuato movtiki, Biog kat moAiteia tov AAEEn Zopund, Laptop Student 15
40 | Awpokdpta 50€, Koagpetiépa espresso, Laptop Pro 16, Ruby amdé tnv apyn

41 | Epyovoulkh KopEKAX

82 | Mikpdowvo USB, PostgreSQL oe Pddog

(5 rows)

AZKHIH 10.8 BaBpoAoyieg rpoidovTwv

INa kaBe mPoioV pe KPITIKESG eLPAVIoe Ovoua, TANBog kprtik®v, uéon Padbuoroyia pe Eva dekadiko kat
™ yaunAdtepn Babuoroyia. Kpata pdovo ta mpoidovta tng Katnyopiag 10 kat tTa§vounoe aso )
peyaAttepn peon Pabuoioyia.

ANAMENOMENO AMOTEAEZMA

name | reviews | avg_rating | worst
Mikpéowvo USB | 1| 5.0 | 5
AkovoTikd ANC | 4 | 4.3 | 3
Hxe{o Bluetooth | 1| 4.0 | 4

(3 rows)
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KE®AAAIO 11

HAVING, FILTER ka1 n trayida tou fan out

To HAVING QIATPAPEI OMADEG, OTTWG TO WHERE QIATPAPEI YPAMUUEGS. To
FILTER TTEPIOPICEI €va aggregate o€ PEPOG TNG ouddag. Kal ta duo
gival atrAd. To dUOKOAO KOPUATI auTou Tou KepaAaiou gival To fan
out, N o1TTNAR dIGYKWOTN TwV aBPOICUATWY OTAV EVWVEIC TTOANOUG
TTIVOKEG TTPIV aBPOIoEIG.

HAVING

O&Ae1g Tovg TEAATEG e TOLAGYIOTOV Seka tapayyeiieg. To wHERE Sev pitopel va to ekppaocetl. ExteAeitan
TPV agto TNV opadosoinon, 6tav To AN 00¢ TV mapayyelimv kabe tehatn 6ev exet petpnBet akoun.

saQL

SELECT customer_id, count(x) AS orders
FROM orders

WHERE count(x) >= 10

GROUP BY customer_id;

ANMOTEAEZMA

ERROR: aggregate functions are not allowed in WHERE
LINE 3: WHERE count(x) >= 10

To HAVING EKTEAEITAL UETA TO GROUP BY Kal PAEmtel Ta aggregates kabe opadag.
saL

SELECT customer_id, count(x) AS orders
FROM orders

GROUP BY customer_id

HAVING count(x) >= 10

ORDER BY orders DESC;

AMOTEAEZMA

customer_id | orders

1] 12
12 | 10
6 | 10
(3 rows)

EKAOZH 1.0 - ZEMTEMBPIOX 2026 99



SQL ME POSTGRESQL HAVING, FILTER kai n Trayida Tou fan out

"Eva query pmopei va €xet kat ta §0o. To wHERE StaAeyet moleg ypappég praivouy otig opadeg Kot to
HAVING 7to1eg opadeg pevouy. Ot TeAdTeg e TOLAAYIOTOV TPELS tapadopeveg mapayyelieg uEoa oto 2026
elvan avtol.

SQL

SELECT customer_id, count(x) AS delivered_2026

FROM orders

WHERE status = 'delivered' AND created_at >= '2026-01-01'
GROUP BY customer_id

HAVING count(x) >= 3

ORDER BY delivered_2026 DESC, customer_id;

AMOTEAEZMA

customer_id | delivered_2026

23
1
4

29
5
8
9

12

25

WWWWWhARDO

(9 rows)

M ouvOn KN TTOV APOPA LEUOVWUEVES YPAUUES LITOPEL TEXVIKA VA YPAPTEL KA OTO HAVING, AV T} OTHAT
elvat oto GRouP BY. Ipaye T 0To WHERE. Elvat o kabapo kat o1 ypappég geliyouvy mpv amo v
opadosoinon, Oyt LeTA.

FILTER

Juyva Belerg moAeg petprioelg g id1ag opadag pe Stapopetikd kprmpla. ITooeg mapayyeiieg Ekave
KkaBe mehatng, mooeg mapadodnkav kat mooeg akvp®ONkav. To FILTER (WHERE ...) HETA At &va
aggregate 1o 7eP10pifel 0TIC YPANUES TNG OUASAG TTOV 1KAVOITIOI0VV TN GLUVONKN.

SQL

SELECT customer_id,
count(x) AS orders,
count(x) FILTER (WHERE status
count(x) FILTER (WHERE status
FROM orders
WHERE customer_id BETWEEN 1 AND 6
GROUP BY customer_id
ORDER BY customer_id;

'delivered') AS delivered,
"cancelled') AS cancelled
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ANMOTEAEZMA

customer_id | orders | delivered | cancelled

| 12 | 10
I 9 |
I 8 |
I 8 |
I 7|
I I

I
I
I
I
I
10 |

O, WNER
UIo)J O 00
WReoRELN

(6 rows)

TNV A0KNoT1 10.1 ypayeg To 1610 I count (CASE WHEN ... THEN 1 END). To amotéleoua eivat i§1o ko n
pop@n e cAse SovAevel oe kABe Pdaor. To FILTER eival HEPOC TOV TTPOTLITOL AAAA eV TO LVITOOTNPIfOLVY
OAeg o1 Baoerg. v PostgreSQL Siafadetan o evkola kat SovAevel ue kabe aggregate.

sSQL

SELECT method,
sum(amount) FILTER (WHERE amount > @) AS charged,
sum(amount) FILTER (WHERE amount < @) AS refunded,
sum(amount) AS net

FROM payments

GROUP BY method

ORDER BY method;

AMOTEAEZMA
method | charged | refunded | net
bank | 8463.50 | 2 | 8463.50
card | 38095.50 | -1190.00 | 36905.50
cod | 7336.80 | @ | 7336.80
giftcard | 400.00 | @ | 400.00
paypal | 10406.40 | -429.00 | 9977.40
(5 rows)

'Ogtov Sev LITAPXEL Kapia EmMOTPOPT), TO sum UE FILTER SIVELNULL Ka Ol UnSEv, yia tov A0yo mov e1deg
0TO KEPAAO 10.

Fan out

OgAe1g yia kabe mapayyeAa tov seAdtn 13 v afld TV TPoTOVI®V KAl TO 1000 TToL AN pwonke. Kat ot
600 Tivakeg EVOVOVTAL LLE TOV orders, OTOTE 1) TP®TN 16ea elvan §vo joins kal Vo abpoiouata.

sQL

SELECT o.1id,
sum(oi.quantity * oi.unit_price) AS items_total,
sum(pay.amount) AS paid_total

FROM orders AS o

JOIN order_items AS oi ON oi.order_id = o.id

JOIN payments AS pay ON pay.order_id = o.id

WHERE o.customer_id = 13

GROUP BY o.1id

ORDER BY o0.id;
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ANMOTEAEZMA

id | items_total | paid_total

114.90

20 | | 344.70
35 | 690.80 | 2072.40
40 | 2527.50 | 10110.00
41 | 578.00 | 289.00
82 | 164.00 | 328.00
(5 rows)

H mapayyeMa 20 €xel tpia mpoiovia kat pia TANpwn, 0AAA 1 TANpoUn ep@avidetan tputAdota. H 41
£xe1 eva tpoldv kat SVo TANpwEg, oote Suthaotaotnke 1 aéla tov mpoiovtog. Kauia ypauurn Sev
elval owot. To query Sev €fyale kaveva urvoua. Ta voduepa amAmg eival peyaAltepa amd v
aAnBea.

payments 1ng 7

giftcard 50.00
card 524.00

order_items g 7

TTPOidv 9 36.00
TTPOIdV 22 249.00
TTPOoIdV 25 289.00

! |
JOIN oTo order_id - 3 x 2 = 6 ypaAUUEG

9 - giftcard  36.00 - 50.00

9 - card 36.00 - 524.00
22 - giftcard 249.00 - 50.00
22 - card 249.00 - 524.00
25 - giftcard 289.00 - 50.00
25 - card 289.00 - 524.00

>xAua 11.1 - Otav evwvelg dUO TTIVAKEG «TTOAAGY HE TOV idI0 «€vay, KABE ypauun Tou TTPWTOU Jeuyapwvel Je KAOE ypauun
Tou deUTEPOU. Ta aBpoiopaTta PETPOUV KABE TIUr) TTOAAEG POPEG.

Eilvatl To @aivopevo mov eideg e To USING 0To Ke@AAatlo 7. Ol ypappES TPOIOVIMY KAl O1 JIAN PWLUES Oev
£XOLV O¥€oM HETAED TOVG. TUVEEoVTAL LOVO HEC® TNG TTAPAYYEAIOG, OTTOTE TO join PTIAKVEl KAOE
ovvdvaouo tovg. Agpe 0Tt o join AAAage to grain Tov astoteAeopatog. IIpv astod To join pia ypappn
ntav éva mpoidv N pa Anpoun. Metd eivat éva (elyog poiovTog Kat AN pwung, KATL Tov dev
onuaivel timota.
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A16pOwon. ABpoloe TTPIV EVWOEIG

H owotr) Aon eivar va abpoioeig kaBe mivaka oto grain g mapayyeAiog Kat LETA VA EVOOELS TA
QITOTEAETLLATA, TTOV £XOUV TILA LA YPAULT) ava tapayyeAia.

Ta autod ypetadetal éva epyaieio mov Ba Sovue avalvuTikad 0To Ke@aAaio 14. "Eva oAoOkAnpo query peoa
oe mapevOeoelg pmopel va otabel 0To FROM 1) 0€ €val JOIN oav va TjTav mivakag. Tov Sivelg alias kat
XPNOIUOIIOLELG TIG OTNAEG TOL OIS B XPNOIUOTTIOI0V0EG TIG OTNAEG EVOG THVAKAL.

SQL

SELECT o.id, it.items_total, pt.paid_total
FROM orders AS o
JOIN (SELECT order_id, sum(quantity * unit_price) AS items_total
FROM order_items
GROUP BY order_id) AS it ON it.order_id = o.id
JOIN (SELECT order_id, sum(amount) AS paid_total
FROM payments
GROUP BY order_id) AS pt ON pt.order_id = o.id
WHERE o.customer_id = 13
ORDER BY o0.1id;

AMOTEAEZMA

id | items_total | paid_total
20 | 114.90 | 114.90
35 | 690.80 | 690.80
40 | 2527.50 | 2527.50
41 | 289.00 | 289.00
82 | 164.00 | 164.00
(5 rows)

KaBe eowtepiko query £xel pia ypapur avd order_id. To join TOUg e TOV orders eV LITOPEL 1A VA
TTOAMQITAQO1A0EL TITOTA. AV KAstola tapayyelia Sev eiye mAnpwueg, Oa £ypapeg LEFT J0IN 0To deVTepo
ka1 Oa v kpaTovoeg ue @.

Mua o mpdyelpn §10pBwon elval To count (DISTINCT ...). AOUAEVEL YId HETPTIOELS, APOV Ol SUTAEG
ypappég xovv 1o 1610 kAedi. I'a abpoiopata Sev SovAevet. To sum(DISTINCT amount) Ba €xave S0
S1aOPETIKEC TTANPWLES TTOL TUXALVEL VA £XOUVV TO 1810 T000.

NATIAA

Mpiv ypdweig éva aggregate peTd a11o joins, pWTA TI CNUAIVEI Yid YPAUUr TOU OTTOTEAECPATOG. AV EVWVEIG évav
TTivaka pe dUo d1a@OopETIKOUG THIVAKEG «TTOAAGY, N aTTAvTnNon gival oxeddv TTavTa «TiTToTa XPrioipuo». ABpolioe
KAOe TTAEUPA XWPICTA.

KPATA AYTO

To wHERE QIATPAPEI YPANMES TTPIV ATTO TNV OPASOTIOINGCT KOI TO HAVING OUAOEG META. TO FILTER TTEPIOPICEl Eval
aggregate o€ YEPOG TNG OpAdAG. AUO joins TTPOG TTIVAKEG «TTOAAGY aTTO TOV iB10 TTiVAKA QTIAXVOUV KAPTECIAVO
YIVOUEVO Kal SI0YKWVOUV Ta aBpoiouata. ABPoIoE TTPIV EVWCEIG.
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Aokioeig

AZKHzH 11.1 O1 mIOoTOI TTEAATEG

En@avioe id, 6voua, ETOVUNIO0 KAl TTAN00C TapayyeAOV TwV TEAATOV e TOVAAKIOTOV EVVEQ
apayyeAeg, Ao tov o SpaoTrplo.

ANAMENOMENO ATMOTEAEZMA

id | first_name | Tlast_name | orders
1 | Mapia | NomadomovAov | 12
6 | Nikog | Iwdvvou | 10

12 | AAEEavbpog | Oikovépov | 10
2 | Twpyog | MamaddémovAog | 9

(4 rows)

AZKH:IH 11.2 KaTtnyopieg pe peydio 1gipo

Epgavioe tig katnyopieg pe £008a mave amd 4000 gvpem amd mapayyelieg tov dev akvpwdnkav ovte
EMOTPAPNKAY, LE TA £005A TOVG.

ANAMENOMENO ATMOTEAEZMA

category | revenue
Laptops | 36572.00
Mpaoeio | 8800.00
Neplpepetakd | 6675.10
‘Hyxog | 4985.00
(4 rows)

AZKHIH 11.3 XPEWOEIG KAl ETTICTPOPES

IMa Toug TEAATEG TTOL £XOVV TOVAAYIOTOV LA ETOTPOPT), ELPAVIOE customer_id, TO GUVOAO TV OeTIK®V
TN PWUGDV TOUG KA1 TO GUVOAO T®V ETMNTTPOPDV.

ANAMENOMENO AMOTEAEZMA

customer_id | charged refunded

6 | 2243.50 | -1190.00

|
4 ] 3539.90 | -90.00
I
28 | 1021.00 | -339.00

(3 rows)
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AZKHIH 11.4 AnMo@IAR TTpoidvTa

Bpeg ta mpoiovTa mov ayopacayv ToVAAXIoToV 12 Siagopetikol meddteg. Epgavioe ovoua, stAnbog
TEAATOV KAl CUVOAIKA TELAYLA.

ANAMENOMENO ATMOTEAEZMA

name | customers | units
AkovoTikd ANC | 12 | 14
Mikpdowvo USB | 12 | 16
PostgreSQL oe BdBog | 12 | 15

(3 rows)

AZKHIH 11.5 MRAveg ye Kivnon

Ep@avioe toug urveg tov 2025 e TovAd10ToV 10 stapayyeiieg. Ta kabévay Seife Tov unva wg Yyyy-mi,
TO GUVOAO TWV TTAPAYYEAQDV KAl TTOTEG ATTO AUTEG ELYAV KOVTTOVL.

ANAMENOMENO ATMOTEAEZMA

month | orders | with_coupon
2025-09 | 10 | 0
2025-11 | 12 | 4
2025-12 | 11 | 2
(3 rows)

AZKHIH 11.6 [MopayyeAieg Kal KPITIKEG

IMa toug meAdTeg 1 Ewg 5 eUPAVIOE id, TAN00¢ tapayyehawv kat tAnog kprtikmv. IleAdteg xwpig
KPLTIKEG TIpEmel va Exovv 0. [Ipooee 1o fan out.

ANAMENOMENO ATMOTEAEZMA

id | orders | reviews

| 1
I
I
I

U WNER
~NooowON
NWPH oW

(5 rows)
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AZKHIH 11.7 ATAQpwTa utréAOITTA
Bpeg Tig mapayyeAieg Ue KATAOTAOT) delivered OTOV TO TTOCO IOV TAN POONKE Srapepet amod v afia Twv

npoidvTwv. ABpotloe kABe TAELPA XWPIOTA TPV ATTO TO join. Av Sev Bperg kapia, To amoteAeoua eival
0WOTO.

ANAMENOMENO AMOTEAEZMA

id | items_total | paid_total

4 4

(0 rcl)ws) I
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SQL ME POSTGRESQL UNION, INTERSECT ka1 EXCEPT

KE®AAAIO 12

UNION, INTERSECT ka1 EXCEPT

To join Bd&der otAeg ditTAa ditrAa. O1 TTpdageIc ouvolwyv Balouv
YPAUMEG TN Mia KATW aTTO TNV AAAN. To UNION EVwveEl UO
QATTOTEAEOPATA, TO INTERSECT KPATA TIG KOIVEG YPAMMEG KQI TO EXCEPT
OO0EC UTTAPXOUV JOVO OTO TTPWTO.

UNION ALL ka1 UNION

O&Ae1g a Alota emapav pe ehateg kat tpopunBevtég. O1 500 mivakeg €xouvv S1apopeTIKeg OTNAEG,
oA kat o1 500 €xouy éva Ovoua kat Eva email. Tpagpeig Svo queries pe 1810 ANnBog otnA®V Kat ta
EV@VEIG 1€ UNION ALL.

SQL

SELECT first_name || ' ' || last_name AS name, email
FROM customers

WHERE city_id = 4

UNION ALL

SELECT name, email

FROM suppliers

WHERE city_id = 4;

ANMOTEAEZMA

name | email

Avootaocia Mewpyiov | @

dwTE VA Aaumpdkn | foteini.l@example.gr
HA{ag TCavvetdkng | ilias.tz@example.gr
Kpntikd Oiklakn | info@kritiki.example.gr
(4 rows)

O1 kavoveg etvan Tpelg. Ta §vo queries mpemel va xovv Tov 1810 ap1Buo onAmv. O1 othAeg oty 181a
B¢on mpémel va £xovv ovpfatovg Timovg. Ta ovouaTa Twv OTNA®MY TOV ATTOTEAECUATOC EPXOVTAL AITO TO
TPOTO query.

TO UNION ALL KPATA OAEG TIG YPAUUEG, AKOUT) Kot Tig S1tAég. To UNION Xwpig ALL agpaipel Tig SutAeg
YPAUUEG, OTIWG TO DISTINCT.

sSQL

SELECT city_id FROM customers WHERE city_id IN (4, 5)
UNION
SELECT city_id FROM suppliers WHERE city_id IN (4, 5);
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ANMOTEAEZMA

(2 rows)

INa va apaipéoet Suthotumna n Baon sipémet va ta&vounoet 1 va kavet hash 6Ao 1o amotédeopa. 'Otav
E&perg 0T Sev vITAPYOLVV SUTAEG YpaupEg 1) Sev oe evoyholv, ypawe UNION ALL. Eival pBnvotepo kat Aget
kaBapd T evvoeic.

2nNUAdeWe TNV TTNYN
Ye ua evwor ovyva Belelg va Eepetg antd mov npbe kabe ypauur). [Ipoobetelg pia otabepn otAn oe
kaBe query.

SQL

SELECT 'meAdtng' AS kind, first_name || ' ' || last_name AS name, email
FROM customers

WHERE city_id =5

UNION ALL

SELECT 'mpoun®evtA¢', name, email
FROM suppliers

WHERE city_id =5

UNION ALL

SELECT 'vmdAAnAog', full_name, email
FROM employees

WHERE department = 'Amno@ikn'

ORDER BY kind, name;

AMOTEAEZMA
kind | name | email
TMEAATNG | AQquntpa Kwvotavtivov | dimitra.k@example.gr
meAdTNG | MixdAng Toakipng | michalis.ts@example.gr
MPOUNOEVTAG | OgooaA 1k XapTikA | xartika@example.gr
VMAAANAOG | Tiavvng Koppég | giannis.k@shop.example.gr
VMAAANAOC | AnuATtpng AaumpémovAog | dimitris.l@shop.example.gr
VNAAANAOG | ®avaong Mméng | thanasis.m@shop.example.gr
VNAAANAOG | Xprotiva ABavaciov | christina.a@shop.example.gr
(7 rows)

To ORDER BY 0TO TEAOG TAEIVOUEL OAOKATPO TO QITOTEAECUA, OX1 LOVO TO TEAEVTAIO query. Ava@Epetal 0T
OVOLATA OTNA®Y TOV TTIPWTOL query. Av OEAe1g LIMIT 1) ORDER BY LLOVO O€ £VA QITO TA KOUUATLA, TO Badelg
o€ mapevOEoelg.

INTERSECT ka1 EXCEPT

TO INTERSECT KPATA TIG YPAULEG TTOV LITAPYOVV KAl 0T SV0 asmmoteAéopata. Ot TEAATES TTOL AYOPATAV
KOl TO 2025 KAl TO 2026 givat 1) toun dvo Motov.
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SQL

SELECT customer_id FROM orders

WHERE created_at >= '2025-01-01' AND created_at < '2026-01-01'
INTERSECT

SELECT customer_id FROM orders

WHERE created_at >= '2026-01-01"

ORDER BY customer_id;

AMOTEAEZMA

customer_id

RR R R
UBRWNROONOUTAWN R

(51 rows)

TO EXCEPT KPATA TIG YPAUUES TOV TIPMTOV JTOL eV LITAPXOLV 0To Seltepo. Ot TEAATEG TOV 2025 OV OeV
£YOUV ayopdoel Timota asto tov MdapTio tov 2026 ivatl autoi.

sQL

SELECT customer_id FROM orders

WHERE created_at >= '2025-01-01' AND created_at < '2026-01-01'
EXCEPT

SELECT customer_id FROM orders

WHERE created_at >= '2026-03-01'

ORDER BY customer_id;

AMOTEAEZMA

customer_id

(2 rows)

Kat ta 0o apaipodv Suthotuma, 05tmg To UNION. YITAPXOUV KAl O HOP@T) ALL, TTOV UETPA TTOOEC (POPEG
epuavidetal kabe ypauun, aAAa xperalovtal omavia.

To EXCEPT elvan &vag Tpitog TpOTOG yia anti join, HeTd TO LEFT JOIN TOU KEPAAQIOU 8 KA1 TO NOT EXISTS JTOU
£pxetar oo endpevo. 'Exet Evav meploplopd. Emotpé@el povo Tig 0TnAEg 7tov ouykpivel. Av Belelg kat
TO OVOUA TOV JTEAATI), TIPETEL VA KAVELC jOIN TO ATTOTEAEOUA EAVA LE TOV customers.
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O1 rpageig cuvoAwyv kai To NULL

O1 tpagerg ouvolwv Bewpovv ioeg Svo ypaupég dtav ot Tipeg toug Sev Stagpepovy. Ia avtn
oUykpion SVo NULL eivat 1810, 0Twg OTO DISTINCT.

saL
SELECT city_id FROM customers WHERE city_id IS NULL

INTERSECT
SELECT city_id FROM suppliers WHERE city_id IS NULL;

ANMOTEAEZMA

'Eva join pe oN c.city_id = s.city_id &ev Ba éBpioke moté avtd 1o {evyog. H Srapopd petpdet otav
ovykpivelg 6o mivakeg yia va Bpeilg Stapopeg.

2eIpA EKTEAEONG
TO INTERSECT EKTEAEITAL TPV ATTO TO UNION KA TO EXCEPT, OTIWC TO AND JTPLV atd To 0R. ‘Otav cuvivadelg
npagelg, fare mapevheoelg.

saL

(SELECT customer_id FROM orders WHERE status = 'cancelled'
UNION

SELECT customer_id FROM orders WHERE status = 'refunded')
INTERSECT

SELECT customer_id FROM orders WHERE created_at >= '2026-01-01'
ORDER BY customer_id;

ANMOTEAEZMA

customer_id

(13 rows)

O1 mteAdTeg pe aKLPWOT 1) EMOTPOPT) TTOL AYOPACAV KAl HE0A 0TO 2026. Xwpig Tig mapevheoelg, to
INTERSECT Ba eKTEAOVVTAV TTPAOTO AVALECTA OTO SEVTEPO KA1 OTO TPITO query.
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EvwvovTtag aggregates

"Eva ouyvo poTifo eival pia ava@opd pe ypaupeg ASTTOUEPEIAg KAl U1d YPAUUT GUVOAOL 0To TeAog. Ta

Sv0 koppatia eivar Stapopetika queries pe 181eg oTNAEG.

SQL

SELECT method, sum(amount) AS total, 1 AS sort_key

FROM payments
GROUP BY method
UNION ALL

SELECT 'o0voAo', sum(amount), 2

FROM payments

ORDER BY sort_key, method;

AMNOTEAEZMA
method | total | sort_key
bank | 8463.50 | 1
card | 36905.50 | 1
cod |  7336.80 | 1
giftcard | 400.00 | 1
paypal | 9977.40 | 1
60VOAO | 63083.20 | 2

(6 rows)

UNION, INTERSECT ka1 EXCEPT

H otAn sort_key KPATA TI YPAUUT TOV GUVOAOL OTO TEAOG. XT0 KEPAAA10 26 Ba Seig To RoLLUP, 1OV

TAPAYEL TETOIEG YPAUUES CUVOAWV AUTOLATA KAl OE VA LOVO TTEPACHLAL.

KPATA AYTO

O1 Tpdi&eIg CUVOAWV EVWVOUV YPAUUEG aTTO queries PeE i8I0 TTARBog kal cupBaTtols TUTTOUG OTNAWY. TO UNION ALL
Kpatd Ta TTAvVTA. TO UNION, TO INTERSECT KQI TO EXCEPT A@aIPOUV OITTAGTUTIA Kal BEwpoUV ioa Ta NULL. TO ORDER BY

€£Qapu6leTal OTO GUVOAIKO ATTOTEAECHA.

EKAOZH 1.0 - ZEMTEMBPIOX 2026

111



SQL ME POSTGRESQL

Aokioeig

UNION, INTERSECT ka1 EXCEPT

AZKHIH 12.1 Eviaiog katdAoyog email

d1age pa Alota pe ta email tov vTaAM A0V Tov Turpatog Texvoloyia kat Twv sipounBevtwy, Omtou
vapyet email, pe Sevtepn OTHAN kind TTOL AEEL vdAAnog 1) poundevtic. Ta&lvounoe kata email.

ANAMENOMENO ATMOTEAEZMA

email | kind
angelos. f@shop.example.gr VMAAANAOG
hello@nordicoffice.example.com TIPOUNBEVTAG
info@kritiki.example.gr TPOUNBEVTAG
katerina.z@shop.example.gr VMAAANAOG
marina.s@shop.example.gr VNEAAANAOG
nikos.a@shop.example.gr VMAAANAOC
orders@vivliodianomi.example.gr | mpoun8evTAG
petros.ch@shop.example.gr VIMAAANAOG
sales@technoimport.example.gr TPOUNBEVTAG
xartika@example.gr MPoun6evTAG

(10 rows)

AZKHIH 12.2 [lOAgIg e TeAATEG | TTPOUNOEUTEG

Eugpavioe xopig eTavaAPelg Ta OVOLATA TOV TTOAE®V OTTOV HEVEL TOVAAYIOTOV Vg TTEAATNG ) €XEL
£8pa tovAdyotov £vag pounBevng, Ta&vounueva.

ANAMENOMENO AMOTEAEZMA

BéAog
HpdkAg1o
Beoocaiovikn
Twdvviva
KaAaudta
Ndpiloa
Néatpa

Pé60¢

Xavia

(10 rows)

AZKH:IH 12.3 [poiévra Tou 2025 TToU Bev avatrouAndnkav

Bpeg 1 product_id 7T0V TTOVANONKAV O€ TTApAYYEAES TOL 2025 AAMA Og Kapia apayyeAia Tov 2026.

ANAMENOMENO AMOTEAEZMA

product_id
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AZKHIH 12.4 Mé£Bodol TTAnpwUNRg Kal oTa 800 £Tn

Bpeg ig uebddovg mAnpmurg mov xprnoomomtnkay kat tov Aekeuppio tov 2025 kat tov Iovvio Tou
2026.

ANAMENOMENO ATMOTEAEZMA

paypal
(4 rows)

AZKHzIH 12.5 [eAdTEG TTOU XAONKOAV, HE OVvOoua

Eugavioe id, Ovoua Kal EMMVULI0 TV TTEAATMV OV Ayopacay 1o SeVTEPO eCAUNVO TOU 2025 AAAA OXL
TOVG TTIEVTE TPOTOVG UNVES TOL 2026. YTOAOY10€ TN MOTA T®V id e EXCEPT KA1 KAVE join e TOV customers.

ANAMENOMENO AMOTEAEZMA

id | first_name | 1last_name
17 | dwtelvn | Aaumpdkn

18 | Xmopog | MapkémovAog
(2 rows)

AZKHZH 12.6 Ava@opd HE YPAUMA OUVOAoU

Epgavioe 1o mAn0og v mapayyeMov avd KAtaotaon KAl 0TO TEAOG LA YPALLT) covoro UE OAEG TIG
mapayyeAieg. O1 KATaoTACELS Va eival TaEvounuéveg aA@apnTikd mave aso To GUVOAO.

ANAMENOMENO ATMOTEAEZMA

status | orders | sort_key
cancelled | 14 | 1
delivered | 125 | 1
paid | 5 | 1
pending | 3| 1
refunded | 3| 1
shipped | 12 | 1
oUVOAO | 162 | 2
(7 rows)
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KE®AAAIO 13

Subqueries pyg IN ka1 EXISTS

‘Eva subquery cival éva query yéoa o€ dAAo. MTropei va dwaoel pia
TIUA, MIa AioTa yia TO IN i} JIQ ATTAvTNOoN Vvai 1) O yIa TO EXISTS. To
NOT EXISTS €ival O TTI0 AC@AANG TPOTTOG VA PWTACEIG TI AEITTEI.

Scalar subquery

IMowa tpoidvTa KooTi{ovV TTEPIO0OTEPO QO TN HEOT TIUn; Xperadeoal TPOTA TN HEOT) TIUT KAl HETA TN
ovykpon. 'Eva subquery og mapevBeoelg mov emotpé@el pia ypauur kat pia otin Aéyetal scalar
subquery ka1 paivel 6OTov praivet pa .

SQL

SELECT name, price
FROM products
WHERE active
AND price > (SELECT avg(price) FROM products WHERE active)
ORDER BY price DESC;

AMOTEAEZMA

name | price
Laptop Pro 16 | 2199.00
Laptop Aero 14 | 1149.00
Laptop Student 15 | 649.00
Mpageio pvBuiloépevov vyovg | 459.00
086vn 27" 4K | 329.00
Epyovouilk Kop€kAa | 289.00
Kagetiépa espresso | 249.00

(7 rows)

To 0WTEPIKO query eKTeEAeiTal Hia PopAa KAl TO ATTOTEAEOUA TOL Ae1Toupyel oav otabepd. Miopel va
otabei kot 0T AMoTa TOV SELECT.

saQL

SELECT name, price,
round(price - (SELECT avg(price) FROM products WHERE active), 2) AS vs_avg
FROM products
WHERE category_id = 9
ORDER BY price;
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AMOTEAEZMA

name | price | vs_avg
AcVpuato movTikt 24.90 | -207.16
Webcam HD 59.00 | -173.06

USB-C docking station | 139.00 -93.06
086vn 27" 4K 329.00 96.94
(5 rows)

I I

I I
Mnxaviké mAnKTpoAdylo | 89.00 | -143.06

I I

I I

"Eva scalar subquery mipémel va emotpe@el 1o oA pia ypauun. Av dev emotpepet kapia, n Tiun Tov
elvat NULL. Av emmiotp&ypet Svo, To query amoTuyXAveL TV MPA NG EKTEAEONC.

SQL

SELECT name

FROM products

WHERE category_id = (SELECT id FROM categories WHERE parent_id = 3);
AMOTEAEZMA

ERROR: more than one row returned by a subquery used as an expression

H katnyopia Teyvoloyia £xet o vtokatnyopieg, omoTe 1 LYKPIoN e = dev opiletar. Avto mov
£VVOOVOEG ElVAL TO IN.

IN pe subquery

To 1n 8&xetan kat subquery avti yia Alota Tipav. To subquery emotpépet pia oTnAn kat 00eg YpaIES
Beher.

saQL

SELECT name

FROM products

WHERE category_id IN (SELECT id FROM categories WHERE parent_id = 3)
ORDER BY name;

ANMOTEAEZMA

name

KaBapdG Kpd1Kag otnv mpdgn
Mabaivw Python

Yxebioaon Bdoewv dedouévwv
PostgreSQL oe BdBog

Ruby amé tnv apyn

(5 rows)

O1 ;teAdteg tov ayopacav 1o BiPALo sxebioon Baoswy Gebouévwy EIVAL O1 TEAATES TWV OTTOIWV TO id
Bploketal 0TIg TapayyeAieg oL TEPLEXOVV TO TPOTOV 9.
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SQL

SELECT id, first_name, last_name

FROM customers

WHERE id IN (SELECT o.customer_id
FROM orders AS o
JOIN order_items AS oi ON oi.order_id = o.id
WHERE oi.product_id = 9)

ORDER BY 1id;

AMOTEAEZMA
id | first_name | Tlast_name
2 | Fwpyog NomaddémovAog
5 | Avaoctaoia Fewpyiov
6 | Nikog Iwdvvou
7 | AQuntpa Kwvotavtivov
12 | AAéEavbpog | Oikovéuov
18 | Zmopog MapKAOTovA0G
19 | Awkatepivn | Zaxapiov
25 | Aevtépng dpayK1addkng
28 | Aéomoiva Moavp1dov
29 | HAtlog TCavveTdKNnG
(10 rows)

Me 301N T0 1810 Ba ¥peraddTayv DISTINCT, eme10M 0 eAATNG 2 ayopace To BiAlo oe S0 mapayyeAieg kat
Ba eppavidotav 5o popeg. To IN POTA HOVO AV LITAPYEL TAiPL, OX1 TOoA. ALTO Aéyetal semi join.
KaBe ypapuun tov e€ntepkol query ep@avidetal to oA pia popa.

EXISTS

To EXISTS (subquery) elvar aAnBég 0tav to subquery emotpepel TovAdyotov pia ypauun. To subquery
ouvNBwg avapepeTal oe OTNATN Tov eSwTePKoV query. Tote Aéyetan correlated kot a&lohoyeitan
Aoyika pia @opd yia kGO e€wtepikn ypapun.

SQL

SELECT c.id, c.first_name, c.last_name
FROM customers AS c
WHERE EXISTS (SELECT 1
FROM orders AS o
WHERE o.customer_id
AND o.coupon_code

c.id
'BLACKFRIDAY"')

ORDER BY c.id;

AMOTEAEZMA
id | first_name | Tlast_name
1 | Mopia | MamnadomovAov
16 | @avdong | Kapayidvvng
21 | Giorgos | Papadopoulos
(3 rows)
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To c.id péoa oto subquery eivat o eAATNG NG EEWTEPIKNG YpaUUNG Ttov eetaletar. To SELECT 1 elvan
ovpPaon. To Ex1sTs Sev kortadel Tt emMoTpEPeL TO subquery, Hovo av emotpepet Katl. Oa deig kat SELECT
%, TIOV €Y1 TO 1810 o TtéAeoua.

To «a&lohoyeitat pia popd yia kabe ypauur)» etvat ) Aoykn onuaocia. v mpaén o planner
LETATPETEL OLVTOWG TO EXISTS O€ semi join kat To ekteAel padl yia 0Aeg Tig ypaupeg. To kepaiaio 33
Seiyvel mwg paivetal avto oto plan.

NOT EXISTS

To NoT EXISTS Pplokel Tig ypaupeg sov dev £xovv taipt. Eivan to anti join tov kepaiaiov 8 ypauuévo
OTIWC TO AEG.

SQL

SELECT c.id, c.first_name, c.last_name

FROM customers AS c

WHERE NOT EXISTS (SELECT 1 FROM orders AS o WHERE o.customer_id = c.id)
ORDER BY c.id;

AMOTEAEZMA

id | first_name | last_name

10 | Xprotog | MixanAidng
26 | PaAAo¥ | Kovton
30 | OAya | BAdyov
(3 rows)
To asmotéleoua eivat 1610 pe To LEFT JOIN ... WHERE o.id IS NULL. H PostgreSQL exteAel ouvhBwg kat ta

Sv0 pe tov 1610 TpoTto. To NoT EXISTS Srafddetan ;o evkoAa kat Sev asmtartel va SlahEEelg 0wota
OTIHAN TOV EAEYYOUL IS NULL.

H mrayida Tou NOT IN

To kepaAaio 3 o€ TPoelSoMOINTe OTL TO NOT IN UE AIOTA JTIOV TTEPIEXELNULL OEV EMOTPEPEL TTOTE TIMOTA.
Edwm eivan 1 i61a mayiba oe popen mov Ba ovvavtnoeig. Wayvelig Tig moAelg xwpig spounbevtr.

SQL

SELECT name
FROM cities
WHERE id NOT IN (SELECT city_id FROM suppliers);

AMOTEAEZMA

(0 rows)

To amotéAeopa elval A8e10, AV KAl LITAPYOLY EMTA TTOALIS XwPIg stpounOevtr). O pounOevTng Nordic
0ffice €X€l city_id NULL. Tt kB TTOAN, TO id NOT IN (1, 2, 4, 5, NULL) JTEPLEXEL TN OUYKPLON id <> NULL,
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mov elvan ayvwotn. H ouvOnkn Sev yivetan tote ainOng. To NoT EXISTS Sev €xel autod To mpofAnua,
£71e10M 1) YPAUUN UE NULL asthwg Sev taipradel pe kapia soAn.

SQL

SELECT t.name

FROM cities AS t

WHERE NOT EXISTS (SELECT 1 FROM suppliers AS s WHERE s.city_id = t.id)
ORDER BY t.name;

AMOTEAEZMA

BéAog
Tndvv iva
KaAaudta
KoZavn
Natpa
P66o¢
Xavia

(7 rows)

MATIAA

Mn ypA@EIG NOT IN (subquery). AKOUN KI AV OHHEPA N OTAAN SEV EXEI NULL, OPKET hia ypapur aupio yia va odEIdoEl
TO ATTOTEAEOUA XWPIG KavEVA Prvupa. ['pAawe NoT EXISTS. TO NOoT IN PE OTaBePA AioTa TTOU YPAPEIG 00 gival
QO0QAAEG.

ANY ka1 ALL

To x > ANY (subquery) elvat aAnBeg dtav 1o x elval peyaAdTePo atd TOVAAKIOTOV Hia Tiun Tov subquery.
To x > ALL (subquery) OTQV €ival peyaAltepo ammo OAeg. To = ANy elval 100SUVAUO LLE TO IN.

SQL

SELECT name, price

FROM products

WHERE price > ALL (SELECT price FROM products WHERE category_id = 9)
ORDER BY price;

AMOTEAEZMA

name price

I
pageio pvOu1Toépevov vyovg | 459.00
Laptop Student 15 | 649.00
I
I
I

Laptop Classic 13 799.00
Laptop Aero 14 1149.00
Laptop Pro 16 2199.00

(5 rows)
Ta tpoidvTa 7T0V KOO TIOLY TTEPIOCOTEPO IO KADE mep1Pepelako eival 00 KOOTI(OVV TTAV® A0 TNV

akp1potepn 000vn. To 1810 ypapeTan Ue price > (SELECT max(price) ...), IOV €ival ovvrBwg 1o kabapo.
IIpooe€e 0T TO ALL TV 0€ Kevo subquery eival tavta aAndeg.
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Subquery péoca og subquery

'Eva subquery pmopel va mepiéyet aggregates, joins kat aAAa subqueries. H péon a&ia mapayyeiiag
xperadetan dvo emimeda. Ipota v afia kabe mapayyeAag kal HeTA TOV Heco OPO TOUG,.

SQL

SELECT round(avg(total), 2) AS avg_order_value

FROM (SELECT order_id, sum(quantity * unit_price) AS total
FROM order_items
GROUP BY order_id) AS t;

AMOTEAEZMA

avg_order_value

433.42
(1 row)

To avg(sum(...)) Oev emTpemetal. Aev pmopeig va Paelg eva aggregate péoa oe Ao 01o 1810 eminedo.
I' auTO TO E0WTEPIKO qUEry KAVEL TO TTPMTO Prua Kat To eEwTePKO To devtepo.

KPATA AYTO

To scalar subquery &ivel pia Tigr}. To IN (subquery) KQI TO EXISTS KAVOUV semi join Kal &ev TTOAAaTTAaoI1dlouv
YPOUUEG. To NoT EXISTS KAVEI anti join Kal €ival a0@AAEG e NULL. TO NOT IN (subquery) OEV €ival.

AOKROEIg

AZKHzH 13.1 Tdvw a1rd Tov péoo Hicoo

Eugavioe dvopua kat oo twv vmalMniwy sov apeifovtal mepiocotepo ato Tov HEco uobod OAwV Twv
VITOAANA®Y e YVOOTO uiodo.

ANAMENOMENO AMOTEAEZMA

full_name salary

I
EAévn Mavpibov | 9500.00
Nikog AAeEiov | 8200.00
I
I
I
I

Yopia Kwvotavtivov 7000.00
AnuATeng AaumpémovAog | 6200.00
Mapiva ZtadomovAov 4400.00
Katepiva Zageipiov 4200.00

(6 rows)
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AZKHIH 13.2 ‘OO0l éKPIVOV TO OKOUOTIKA

En@avioe id kat Ovoud TV TEAATOV TTOV £Ypapay KPLTIKT] YA TO JTPOIOV LE OVOUA AKousTikd ANC.
Xpnouomoinoe IN kat Ox1 TO id TOVL JTPOTOVTOG.

ANAMENOMENO ATMOTEAEZMA

id | first_name

| Mapia

| Nikog

| Afpntpa

| Mavayiwtng
(4 rows)

O~NO -

AZKHIH 13.3 [eAdTeEG PE ETTIOTPOPN

Me Ex1STS, Bpeg TOVG TTEAATEG TTOL £XOVV TOVAAXIOTOV pia mapayyeAid refunded. Epgpavioe id, Gvoua kat
ETTOVULLLO.

ANAMENOMENO AMOTEAEZMA

id | first_name | last_name
4 | Kwotag | Anuntpiov
6 | Nikog | Iwdvvou

28 | Aéomowva | Mavpidov

(3 rows)

AZKHIH 13.4 [eAdTEG XWPIG KPITIKNA
Me NOT EXISTS, Bpeg TOUG TTEAQTEG LLE id EMG 12 TTOV OEV EXOVV YPAWEL KAUIA KPLTIKT).

ANAMENOMENO ATMOTEAEZMA

id | first_name

10 | Xprotog
11 | Iwdvva
(2 rows)
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AZKHzIH 13.5 [lOAgIg Xwpig TTpoundeuTH, CWOTA

En@avioe id kat Ovoud Towv OAEwV 0TIg 0Tt0leg Sev €xel £8pa kavevag pounbevTng ard pevet
TOVAAKLOTOV €Vag TTEAATNC.

ANAMENOMENO ATMOTEAEZMA

id name

I

| Néatpa

| BéAog

| Iwdvviva
| Xavid

| KaAapdta
10 | P6bog

(6 rows)

QOO NO W

AZKHIH 13.6 Ol TrTapayyeAieg Tng TeAguTaiOg NUEPAG

Eu@avioe id, customer_id KO created_at TWV JTIAPAYYEALDV TTOV £ytvav TNV 1810 NUEPOAOYIAKT] NUEPA LE
TNV 710 TIPOCPATI TTAPAYYEALQL.

ANAMENOMENO AMOTEAEZMA

id | customer_id | created_at
162 | 12 | 2026-06-28 17:18:00+03
(1 row)

AZKHIH 13.7 AKpIBoTEpa a1rd KAOE €idog kKoudivag

Me ALL, Bpeg Ta evepyd TTPOTOVTA TTOV KOOTI(OVV TTEPITCOTEPO AITO KAOE Tpoidv Tng katnyopiag Kovdiva
(12). Epgavioe 6vopa kat tiun.

ANAMENOMENO AMOTEAEZMA

name

I

EpYOvOoulKA KapEKAX |
086vn 27" 4K | 329.00

I

I

I

I

Fpoageio pvOU1TéUEVOL VYOLC 459.00
Laptop Student 15 649.00
Laptop Aero 14 1149.00
Laptop Pro 16 2199.00

(6 rows)
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AzZKHzIH 13.8 [lMapayyeAieg Tavw a1rd Tov péoco 6po

Eugavioe id kat a&la tov mapayyeAlov Tov 2026 twv oroinv 1 afla Eemepva ) péon a&ia OAwv Tmv
TAPAYYEADV TOV KATAOTHUATOG KATA TTEPIOCOTEPO ATTO 1000 EVP®.

ANAMENOMENO ATMOTEAEZMA

order_id | total

114 | 3047.00
130 | 2297.90
110 | 2208.90
141 | 2199.00
(4 rows)
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KE®AAAIO 14

Correlated subqueries, derived tables kai
LATERAL

‘Eva subquery ptropei va utroAoyilel KATI O1AQOPETIKO yIa KABE
ypauun. ‘Eva query oT1o FroM AEITOUPYEI OQV TTIVOKAG PE DIKEG TOU
OTAAEG. TO LATERAL EVWVEI TIC OUO I0EEC KA ETTITPETTEI OE EVA query
TOU FROM VO BAETTEI TIC YPOUMPEG TTOU PBav TTpIv atrd auTo.

Correlated scalar subquery

2T0 KEPAAA0 13 TO EXISTS aAvapepOTav o GTNAN Tov eEmTepikov query. To 1810 pmopel va kavel éva
scalar subquery otn AMlota tov seLECT. Ta kaBe meAdtn vToAoyidet KATL TOV APOPA LOVO AVTOV.

SQL

SELECT c.id, c.first_name,
(SELECT count(*) FROM orders AS o WHERE o.customer_id = c.id) AS orders,
(SELECT max(o.created_at)::date FROM orders AS o WHERE o.customer_id = c.id) AS last_order
FROM customers AS c
WHERE c.id BETWEEN 8 AND 11
ORDER BY c.id;

AMOTEAEZMA

id | first_name | orders | last_order

8 | NMavaylitng | 7 | 2026-06-15
9 | Xogia | 8 | 2026-06-26
10 | Xpnotog | 0 | o
11 | Iwdvva | 7 | 2026-06-23
(4 rows)

O meAaTng 10 Sev exel mapayyeAieg. To count (x) Tov subquery Sivel 0 kat T0 max Sivel NULL, OTTwg 0TO
KEPAAAO 10. Xe CUYKPLON WE TO LEFT JOIN KAl GROUP BY, €8¢ Sev vmapyet kivouvog fan out. Kabe
subquery &yet ) S1kn Tov opadomoinon kat dev TOAMATAACIAEL TIG YPAUUES TOV eEOTEPIKOV query.

To tiunpa etvar 6Tt k@B subquery Srafader tov mivaxa Eexwprota. Ia Alyeg ypappég Sev petpael. Ia
XWaSeg ypappeg kat toAG subqueries mavw otov 1810 stivaka, €va join pe TpokaTapkTiko aggregate
givar ouvnBwg ypnyopotepo.

Correlated subquery oto WHERE

Ta poidVTA IOV KOOTILOVV TIEPICOOTEPO ATTO TOV HECO OPO NG KATnyoplag Tovg xpetadovral
S10popeTIKO LECO 0po Yia kabe katnyopia. To subquery cuykpivel pe Tov Heéco 0po g Katnyopiag g
TPEXOLOAG YPALUNG.
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SQL

SELECT p.name, p.category_id, p.price
FROM products AS p
WHERE p.price > (SELECT avg(p2.price)
FROM products AS p2
WHERE p2.category_id = p.category_id)
ORDER BY p.category_id, p.price;

AMOTEAEZMA

name | category_id | price
To KiBwtlo 2 14.50
Matwpéva XOpoTa 2 15.20
Biog kat moAilteia Ttov AAEEN Zopumd 2 16.90
KaBapdc KWO1KaG oTnv mMPAgn 4 38.00
PostgreSQL oe BdBog 5 45.00
Laptop Pro 16 8 2199.00
USB-C docking station 9 139.00
086vn 27" 4K 9 329.00
AkovoTikd ANC 10 199.00
Mikdn 10 229.00
Kagpet1€pa espresso 12 249.00
Epyovouilkhl Kop€KAa 13 289.00
Mpageio pvBU1COUEVOL VYOULG 13 459.00

(13 rows)

O i610¢ mivakag epgavidetar o popég e Stapopetika aliases, 0twg oo self join. To p2. category_id =
p.category_id elvat | ovoyetion. Xwpig o alias p2 ) PostgreSQL Sev Oa 1)€epe 1010 category_id EVVOEIC.

Derived tables

'Eva subquery oto From Aéyetan derived table. To ypnoiuomoinoeg 0to ke@aiao 11 yia va afpoloelg
7PV Ato €va join. 'Eyxel kat pia o asmAn xpnorn. Atvel Gvopd o€ uia LITOAOYIOUEVT] OTIHAT, ®OTE VA TN
XPNO1LOITON|OELG OTO WHERE T) OTO GROUP BY TOV EEWTEPIKOV quETY.

sQL

SELECT name, margin_pct

FROM (SELECT name, round((price — cost) * 100 / price, 1) AS margin_pct
FROM products) AS m

WHERE margin_pct >= 50

ORDER BY margin_pct DESC;

AMOTEAEZMA
name | margin_pct
H ®éviocoa | 57.6
dwT10T1KO Yypoageiov LED | 57.1
Bpaotrpag | 57.0
TET MOXOLPLOV | 56.3
AcVppato movtikt | 55.8

(5 rows)
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210 KEPAAA0 2 €16eg OTL TO WHERE Sev PAEmel Ta aliases Tov 1810V SELECT. ES® TO margin_pct LItOAOyloTNKE
puéoa oto derived table, omote yia 10 eEmTEPIKO quEry eival pia KAVOVIKT| OThAn.

Awoe mavta alias oe £va derived table. H PostgreSQL to 8&yetat xwpig alias amod v £kSoon 16, aAAd
01 TOAIOTEPEC EKOOTELG KA O1 TTEPLOCOTEPEG AAAEG PATEIC OXL.

'Eva derived table eivat emiong o Tpomog va opadomooeig oe 600 eminmeda. ES® o1 meAdteg xwpilovtat
0€ KATNYopleg avaAoya L TO TTOOEG TTapayyeAieg £XoUv Kal LeTd petpaue kabe katnyopia.

SQL

SELECT segment, count(x) AS customers
FROM (SELECT customer_id,
CASE WHEN count(x) >= 8 THEN 'miotdg'
WHEN count(x) >= 4 THEN 'Ttaktikog'
ELSE 'mepilotaciakdc' END AS segment
FROM orders
GROUP BY customer_id) AS s
GROUP BY segment
ORDER BY customers DESC;

AMOTEAEZMA
segment | customers
TAKT1KOG | 12
moTtég | 8
TMEPLOTACLAKOG | 7
(3 rows)

LATERAL

'Eva xavoviko derived table Sev fA&met Toug dAAovg ivakeg Tov FRoM. YrtoAoyidetan pia gopd,
aveEdpTnTa amd avToLg. AV YpAWelg LATERAL UTTPOOTA TOV, LITOPEL VA AVAPEPETAL O€ GTNAES TOV
TVAK®V TTOV YPAPTNKAY TPV artd avtd. Tote vimoloyidetal Aoyika pia gopd yia kabe ypauur tovg,
onwg éva correlated subquery. H Siagpopd etvat 0Tt pitopel va emoTpepet TOAES YPAUUES KT TTOAEG
OTNAeG.

H xhaowr) xpnon etvat to top N ava opdada. Ot Vo mo mpoopateg mapayyehieg kabe meAdTn g
Kpntng eivat avteg.

SQL

SELECT c.id, c.first_name, recent.id AS order_id, recent.created_at::date
FROM customers AS c
JOIN cities AS t ON t.id = c.city_id
CROSS JOIN LATERAL (SELECT o.id, o.created_at
FROM orders AS o
WHERE o.customer_id = c.id
ORDER BY o.created_at DESC
LIMIT 2) AS recent
WHERE t.region = 'KpAtn'
ORDER BY c.id, recent.created_at DESC;
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ANMOTEAEZMA

id | first_name | order_id | created_at

5 | Avaoctaoia 137 | 2026-06-06

5 | Avaoctacia 90 | 2026-02-23
13 | Katepiva 82 | 2026-02-04
13 Katepiva 41 2025-09-21
17 | dwtelvn 154 | 2026-06-21
17 | dwtelvn 138 | 2026-06-08
25 Aevtépng 157 2026-06-23
25 | Aevtépng 140 | 2026-06-09
29 | HAtlag 159 | 2026-06-24
29 | HAtlag 153 | 2026-06-19
(10 rows)

INa kaBe meAdn 1o subquery taivopel Tig mapayyeiieg Tov kat kpatd 500. To CROSS JOIN LATERAL EVQOVEL
KABe teAATN HE TIC YPAULES TTOV eNME0TPEWE TO S1kO Tov subquery. 'Evag teAdtng xwpig mapayyeiieg
Sev Oa elye ypappeg kat Ba xavotav, 0mwg o€ INNER JOIN. ['lal va TOV KPATNOEIS YPAPELG LEFT JOIN LATERAL
(...) AS recent ON true. H ouvOnKn ON true A&el OTL kAOe ypaupurn tov subquery tarpiadet, agov o
PUTpaplopa eyve ndn péoa tov.

Mua Se\tepr) ¥prjoT TOU LATERAL €1vVAl VA LITOAOYIOEIS L1 EKPPAOT] pia OpA KA1 VA TN XPT|O1LLOTTOL0ELG
o€ TOAA oTueia.

SQL

SELECT p.name, m.margin, m.margin_pct
FROM products AS p
CROSS JOIN LATERAL (SELECT p.price — p.cost AS margin,
round((p.price — p.cost) * 100 / p.price, 1) AS margin_pct) AS m
WHERE m.margin > 200
ORDER BY m.margin DESC;

AMOTEAEZMA
name | margin | margin_pct
Laptop Pro 16 | 479.00 | 21.8
I

Laptop Aero 14
(2 rows)

259.00 | 22.5

To SELECT HEOA OTO LATERAL O€V €XEL FROM. YTTOAOYICEL eKPPACELS TTAV® OTN YPALLT) TOV p KAl ETMOTPEPEL
pia ypapur) pe 8o otnAeg.

Tpeig TpoT1TOI YIA TO 010 TTPOBANHA

H o tpoo@patn mapayyeiia kaOe eAdtn WIopel va ypapTel TOVAAYIOTOV LE TPELS TPOITOVG TIOV EXEIG
N6n Set. To DISTINCT ON TOL KePaAaiov 4 eivat 1o 7o ovvtopo. To correlated subquery etvat to mo
POoPNTO o€ AAAeg Paoelg. To LATERAL EIVAL TO 110 EVENKTO, Y1ATI AAAJELS TO LIMIT 1 O€ LIMIT 3 KAl
TALPVELG TIC TPELG TO TIPOTPATEG.
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SQL

SELECT c.id, last_o.id AS order_id, last_o.created_at::date
FROM customers AS c
JOIN LATERAL (SELECT o.id, o.created_at
FROM orders AS o
WHERE o.customer_id = c.id
ORDER BY o.created_at DESC
LIMIT 1) AS last_o ON true
WHERE c.id <= 4
ORDER BY c.id;

AMOTEAEZMA

id | order_id | created_at

1] 129 | 2026-05-26

2 | 128 | 2026-05-25

3 | 145 | 2026-06-14

4 | 141 | 2026-06-09
(4 rows)

1o keahawo 23 Oa pootedel evag tétaptog, e window functions. Xto ke@diaio 36 Ba Seig g Eva
index KAVEL TO LATERAL TO JT10 YPTIYOPO QIO OAOUC Y1a LEYAAOUG TIIVAKEG.

KPATA AYTO

‘Eva correlated subquery avagépetal oTnv §WTEPIKA YPAPUN Kal uttoAoyideTal Aoyikd yia kaBepia. ‘Eva derived
table divel Ovoua o€ UTTOAOYIOPEVEG OTHAEG KAl ETTITPETTEI OpadOoTToiNoN o€ dUO TTiTeda. To LATERAL gival derived
table TTou BAETTEl TIG TTPONYOUUEVEG YPAUMES TOU FRoM. Eival To epyaAcio yia top N avé oudda.

AoOKROoEIg

AZKH:H 14.1 [poidvra avd karnyopia

INa kdBe xamyopia eppavioe To Ovoud g kot pe correlated subquery to mAnBog twv evepyav
npolovTI®YV e. O kKatnyopieg xwpig mpoidvta mpémet va €xovv 0. Ta&vounoe katd id.

ANAMENOMENO AMOTEAEZMA

-
o

| name | products

4
t

B1BAia
Noyoteyvia
TexvoAoyla
NpoypPaUUATIOUOC
Bdoelg debouévwv
HAgKTpOV LKA
YMOAOY10TECQ
Laptops
Neplpepe Lakd
‘Hxog

Initt

KouvZ{va

13 | Fpageio

(13 rows)

e
NROOONOUAWNR
WWORUWOSONWR A
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AZKHIH 14.2 POnvoTEPO ATTO TOV HEGO OPO TNG KATNYOPiag

Eu@avioe dvopa, Katnyopia Kat TIUn TV EVEPY®V TIPOTOVIWYV IOV KOOTI{OUV AIYOTEPO QIO TOV LECO
0OPO TV EVEPY®V TTPOIOVTWYV TNG KATNYOPiag TOUG.

ANAMENOMENO ATMOTEAEZMA

name | category_id | price
H ®6viooa 2 9.90
Ruby amé tnv apyn 4 29.50
Mabaivw Python 4 32.00
Yxedilaon Bdoswv dedouévwy 5 36.00
Laptop Student 15 8 649.00
Laptop Aero 14 8 1149.00
AcvVppato movtikt 9 24.90
Webcam HD 9 59.00
Mnxav1ké TMANKTPOASY 10 9 89.00
Hxe{o Bluetooth 10 79.00
Mikpdowvo USB 10 119.00
Bpaothpag 12 34.90
TET HoYalplwv 12 64.00
dwT1oT1KO Yypoageiov LED 13 42.00

(14 rows)

AZKH:H 14.3 Kdprta mTeAdTn

INa tovg meAdTeg 25 £wg 30 EUPAVIOE id, OVOLA, TO OUVOAIKO KaBapd TT000 IOV €XOVV AN POOEL KAL TNV
nuepounvia g teAevtaiag mAnpwung. ‘0cot Sev €xouv TANPOOEL TIPETEL VA EXOVV O KA1 @.

ANAMENOMENO AMOTEAEZMA

last_payment

id | first_name | paid
25 | Agvtépng | 1424.90
26 | PaAAov [ 0
27 | Nétpog | 557.80
28 | Aéomova | 682.00
29 | HA{og | 850.40
30 | OAya | 0
(6 rows)

—— dbh—

2026-06-09
2]
2026-06-25
2026-06-17
2026-06-19
2]

AZKHIH 14.4 HAIKIOKEG OMAdEG, XWPIiG eTTAVAANYN

Eavaypdye tnv A0KNom 9.5 ®OTE 1) NAKia va vioAoyidetat pia popd oe derived table. Eugpavioe
AN0og TEAAT®V avd opada yia 0A0UG TOUE TTEAATEG LE YVWOOTI NJLEPOUNVIA YEVVTIONG, TASIVOUNLEVA

KATA TO KAT® OP10 TN¢ opadag.

ANAMENOMENO AMOTEAEZMA

label | customers
€wg 30 | 6
31 éwg 45 | 13
46 Kol mavw | 7
(3 rows)
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AZKH:H 14.5 Ta 800 akpifoéTepa avd KaTtnyopia

Ia tig katnyopieg 8, 9 KAt 10 UPAVIOE TO Gvoua NG KATNyopiag kat ta SUo akpifotepa evepyd
TPOIOVTA TNG LLE TNV TIUN TOVG.

ANAMENOMENO ATMOTEAEZMA

category | name | price
Laptops | Laptop Pro 16 | 2199.00
Laptops | Laptop Aero 14 | 1149.00
Mepipepetakd | 086vn 27" 4K | 329.00
Nepipepetakd | USB-C docking station | 139.00
‘Hxog | Nikam | 229.00
‘Hxog | Akovotikd ANC | 199.00
(6 rows)

AIKHIH 14.6 O veOTEPOG TTEAATNG KABE TTOANG

TNa kaBe OAN ELPAVIOE TO OVOUA TNE KA1 TOV TTEAAT IOV £YYPAPNKE TTL0 TIPOCPATA UE TNV
nuepounvia eyypagng. Ot moAeig ywpig meAdteg mpémet va eppavidovrat pe @. Ta§ivounoe katd id
TOANG.

ANAMENOMENO ATMOTEAEZMA

city | first_name | joined

ABAva DAy« 2026-06-20
Oeococalovikn | Métpog 2026-01-15
Nétpa Bavdong 2025-06-12
HpdkAg 10 HA{ag 2026-04-03
Naproa M1xdAng 2025-08-28
BéAog Avva 2025-09-26
Twdvviva PaAAoD 2025-12-19
Xav i Nevtépng 2025-11-27
KaAaudta EvayyeAia 2025-05-30
P660¢ Invpog 2025-07-19
KoZdavn 2] @

(11 rows)
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AZKHzIH 14.7 H TeAeuTaia KPITIKNA

TNa kabe mpoidv pe ToLAAYIoToV SV0 KPITIKEG EPAVIOE Ovoua, TN faduoloyia Kat ToV TITAO TG 10
POO@PATNG KPLTIKNG TOL.

ANAMENOMENO ATMOTEAEZMA

name | rating | title
AkovoTikd ANC 3 | Ok
AcVppato movtikt 1 | XdAaoe
Bio¢ ka1 moAitei{a tov AAEEN Zopumnd 5 | Zopumdg yila mavta
Epyovoutlk Kop€kAa 4 | Avetn
Kageti1épa espresso 2 | Awoppon
MaBaivw Python 4 | NpakTiKo
Mnxoviké MANKTPOAQY10 4 | BopvBwdeg
066vn 27" 4K 3 | Métpra
Laptop Aero 14 2 | Zeotaivetatl
Laptop Pro 16 3 | AkpiBo
Laptop Student 15 2 | Apyo
PostgreSQL oe BdBog 5 | Must have

(12 rows)
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SQL ME POSTGRESQL INSERT, UPDATE, DELETE ka1t RETURNING

KE®AAAIO 15

INSERT, UPDATE, DELETE kai
RETURNING

Tpeig evioAEg aANGlouv dedopéva. To INSERT TTPOCOETEl YPAUMES, TO
UPDATE OAAQCEI TIMEG O€ UTTAPXOUCEG KAl TO DELETE TIG a@aipEi. To
UPDATE KOl TO DELETE XPNOIUOTIOIOUV TO idI0 WHERE TTOU 10N ¢EpeEIS. To
RETURNING OOU OEiXVEl TI AANQEE.

ZHMEIQZH

Ta mapadeiypata Tou ke@aAaiou aAAdlouv Tn Bdon. Otav TEAEIWOEIG, TPEEE EAVA TO bash data/setup.sh YIOQ VA
EMOTPEWEIG OTA APYIKA dedOPEVA, AANIWG TO ATTOTEAECUATA TWV ETTOPEVWYV KEQOAQiwV Ba dia@Eépouv atrd Tou
BiBAiou.

INSERT

To INSERT INTO mivakag (otiAeg) VALUES (tipég) TpoaBétet pia ypauun. Tpage mavta tn MoTta Tov oThA®v.
Xwplig aUTNV 01 TIHES AVTIOTOLYIOVTAL UE TN OEIPA TV OTNAGDV TOV Jiivakd. Mia peAAOVTIKT] alayn
oTov mivaka Oa Tig umepdewet.

saL
INSERT INTO cities (id, name, region, population)
VALUES (12, 'TpimoAn', 'MeAomdévvnoog', 30912);
AMOTEAEZMA

INSERT 0 1

To psql asmavnoe INSERT @ 1. O dedtepog ap1Buog eivat ot ypaupég sov porkav. O mpotog eival
KATAAOUTO atd TaAaidtepeg ekSOTEIG Kal lval tavTa O.

'Ooeg 0tnAeg Sev ava@EPeLg AipvouV TNV TN DEFAULT TOV JILVAKA 1) NULL av gV €XouV. ZTOV customers TO
id eivan identity column. H aon to yepidet pe tov emopevo apibuo piag akolovdiag. To newsletter
£yet default fatse.

saL
INSERT INTO customers (first_name, last_name, email, city_id, created_at)

VALUES ('Ne@éAn', 'Apyvpiov', 'nefeli.a@example.gr', 12, '2026-06-29 10:00')
RETURNING id, newsletter;

EKAOZH 1.0 - ZEMTEMBPIOX 2026 132



SQL ME POSTGRESQL INSERT, UPDATE, DELETE ka1t RETURNING

ANMOTEAEZMA

id | newsletter

31 | f
(1 row)

INSERT 0 1

To RETURNING ETTIOTPEPEL OTNAEG ATTO TIG YPAUUEG TTOV HOAIG Ypa@nkay. Xwplg avtod Ba Enperne va
kavelg Sevtepo query yia va pdabetg to id mov 500nke. e Eva oUOTNUA LE TTOAOVS TAVTOXPOVOUG
xpnoteg dev Ba néepeg moto eivat 1o 516 oov.

"Eva INSERT LITOPEL VA TTEPIEXEL TTOMEG YPAUUES, XWPLOUEVeS pe kOoppa. Eivat mohd ypnyopotepo amo
TTOAMA EEYWPOTA INSERT.

SQL

INSERT INTO order_items (order_id, product_id, quantity, unit_price)
VALUES (162, 14, 1, 24.90),

(162, 23, 2, 34.90)
RETURNING x;

AMOTEAEZMA

order_id | product_id | quantity | unit_price

162 | 14 | 1] 24.90
162 | 23 | 2 | 34.90
(2 rows)
INSERT 0 2
INSERT amdé SELECT

AvTi y1a VALUES pmtopeig va ypawelg éva seLECT. KaBe ypauur) tov amoteAéopatog yivetal vea ypapun
TOV Tivaka. Ag TTOVNE OTL 1) Beooartki Xaptiki Apyidel va mpounBevel OAa ta PiAia Aoyoteyviag pe 5%
TTAVK ATTO TO KOOTOG TOVG.

SQL

INSERT INTO product_suppliers (product_id, supplier_id, supply_price)
SELECT p.id, 6, round(p.cost x 1.05, 2)
FROM products AS p
WHERE p.category_id = 2
AND NOT EXISTS (SELECT 1 FROM product_suppliers AS ps
WHERE ps.product_id = p.id AND ps.supplier_id = 6)
RETURNING product_id, supply_price;
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ANMOTEAEZMA

product_id | supply_price

| 9.56

1
2 | 8.19
4 | 8.40
(3 rows)
INSERT 0 3

To NoT EXISTS a@rvel E&w o PiAio mov n O@eooaiikn Xaptikn non mpounBedel. Xmwpig auto, To INSERT Ha
mapafiale to primary key Tov product_suppliers.
OTtav n Baon Aéel 6x1I

O mivakag eyxel kavoveg kat 1 fAaomn toug eAéyyet o kKaBe arayn. Av pa ypapuur) apapiadel kamoov,
OAOKAN PN 1] EVTOAT| QITOTUYXAVEL KAt Sev ypa@eTal TmoTa.

saQL

INSERT INTO customers (first_name, last_name, city_id, created_at)
VALUES ('Ayvwotoc', 'MeAdtnc', 99, '2026-06-29');

AMOTEAEIMA

ERROR: insert or update on table "customers" violates foreign key constraint "customers_city_id_fkey"
DETAIL: Key (city_id)=(99) is not present in table "cities".

saQL

INSERT INTO products (sku, name, price)
VALUES ('XX-001', 'Awpedv bdeiyua', 0);
AMOTEAEZMA

ERROR: new row for relation "products" violates check constraint "products_price_check"
DETAIL: Failing row contains (31, XX-001, Awpedv 6eiyua, null, 0.00, null, 0, t, {}, {}, null).

To ntpwto mapafiader to foreign key, agpov ev vitapyet moAn 99. To Seltepo To CHECK (price > ). To
KeEPAA10 17 Selyvel g 0pidelg TETO10UG KAVOVEC.

UPDATE

To UPDATE mivakag SET otiAn = ékgpacn WHERE ouverikn QAAACEL TIG YPAULES TTOV TTEPVOVV TO WHERE. H €kppaon
UTTOPEL VA XPTOUOTTOLEL TNV TTAAA TIuT).
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SQL

UPDATE products

SET price = round(price x 1.10, 2)
WHERE category_id = 13

RETURNING name, price;

AMOTEAEZMA
name | price
Epyovoutlk Kop€kAa | 317.90
Mpageio pvBuiléuevov vyovg | 504.90
dwtioTt1kO ypageiov LED | 46.20
(3 rows)
UPDATE 3

Ao v PostgreSQL 18 To RETURNING pstopel va Set€et kat v Tun sptv asmd v adAayr), pe ta
PoDELATA old KAL new.

sSQL

UPDATE products

SET stock = stock - 1

WHERE id = 25

RETURNING name, old.stock AS before, new.stock AS after;

AMOTEAEZMA
name | before | after
Epyovoutlkh Kop€KAa i 6 i 5
(1 row)
UPDATE 1
NATIAA

‘Eva UPDATE XwpIG WHERE OAAGZEl KABE ypauun Tou TTivaka. Mpiv atrd éva UPDATE r) DELETE € OESOUEVA TTOU
METPAVE, YPAWE TTPWTA €VA SELECT E TO iOI0 WHERE KaI OEG TTOIEG YPAUMEG ETTIOTPEPEL. AKOUN KOAUTEPQ, TPEEE TO
péoa og transaction TTou pTTopeig va avaipéoels. To KepaAaio 19 deixvel TTWG.

UPDATE pe dAAoug TTivakeg

'‘Otav n véa Tiun i n ovvonkn e€aptatal amd arov stivaka, 1 PostgreSQL &yet to UPDATE ... FRoM. O
TVAKAG TOV FROM EVMVETAL LUE TOV TIVAKA TTOV AAAZEL LEG® TOV WHERE, OTIWC O€ €V join.
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SQL

UPDATE products AS p

SET stock = p.stock + 5

FROM product_suppliers AS ps

WHERE ps.product_id = p.id
AND ps.supplier_id = 3
AND p.stock < 10

RETURNING p.name, p.stock;

AMOTEAEZMA
name | stock
Webcam HD | 5
Mikdn | 8
(2 rows)
UPDATE 2

O mpounBevtrg 3 £otelle MEVTE TEPAYIA ATTO KAOE TTPOoidV TOL 70V gixe amdbepa kAT amd 10. Av pia
YPALUT] TOV products TAIPLALE e TTOAAES YPAULES TOV FROM, Ba AAAAE LOVO pia Qopd, Le TIUn asto pia
Tuyaia amo avteg. 'Otav avtd etvar mbavo, ypdye subquery stov Sivel pia Tiun ava ypauun.

DELETE

To DELETE FROM mivakag WHERE ouverkn apaipel ypaupeg. ‘Ommg To UPDATE, XwPIg WHERE QpAIPEL TA TTAVTA.
saL

DELETE FROM reviews
WHERE rating = 1
RETURNING product_id, title;

ANMOTEAEZMA

product_id | title

14 | Xdhaoe
(1 row)

DELETE 1

Ta foreign keys mpootatevouy kat asmo diaypageg. Agv pwropeig va Staypaypelg pia oAn otny omoia
pévovuv meAdteg, yati 8a euevav meAdteg mov Selyvouv e oA mov Sev LITAPYEL

saQL

DELETE FROM cities WHERE id = 1;
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ANMOTEAEZMA

ERROR: wupdate or delete on table "cities" violates foreign key constraint
"customers_city_id_fkey" on table "customers"
DETAIL: Key (id)=(1) is still referenced from table "customers".

To avAAoyo TOV UPDATE ... FROM €lval TO DELETE ... USING. ES® Siaypdgoval ta events tTwv TEAATOV TTOU
gyypagnkav tov Iovvio tov 2026.

SQL

DELETE FROM events AS e
USING customers AS c
WHERE c.id = e.customer_id
AND c.created_at >= '2026-06-01"'
RETURNING e.customer_id, e.kind;

ANMOTEAEZMA

customer_id | kind

30 | view
30 | view
30 | view
30 | view
(4 rows)
DELETE 4

IMa va ade1aoelg 0AOKAN PO Tivaka LITAPYEL TO TRUNCATE. Eivat ToAD yprnyopOTEPO QIO TO DELETE XWPIG
WHERE, yiati dev e€etadel ypauun mpog ypauur, ala Sev emotpégel Tt Sigypawe kat kAe1idwvel
OAOKAN PO TOV TTIVAKAL.

KPATA AYTO

To INSERT TTPOOOETEl YPAPPEG OTTO VALUES I} OTTO SELECT. TO UPDATE KOl TO DELETE GAAGCOUV POVO O,TI TIEPVA TO WHERE
Kal uTTopouv va douv GAAOUG TTIVAKEG PE FROM KOl USING. TO RETURNING ETTIOTPEQPEI TIG YPOAUUEG TTOU AAAagaV, UE old
Kal new o116 TNV PostgreSQL 18. H Baon atroppitrtel kaBe aAAayn Tou TTapafiddel constraint.

Aokioeig

O1 Aboeig exteAeotnkay peoa oe transaction srov avaipébnke, omdte kABe doknon Eekva amd v
Kataotaon g Paong oto téAog g Bewpiag.
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AZKHIH 15.1 Néa ToAn

IIpooBeoe v tOAN KEpkupa e id 13, TEPLPEPELA Tévia Nnotrd KAl TANOVoUO 32095. Engotpeye
OAOKAN PN TN YPappT).

ANAMENOMENO ATMOTEAEZMA

id | name | region | population
13 | Képkupa | Iévia Nnoild | 32095
(1 row)

INSERT 0 1

AZKHIH 15.2 Né£og meAdTNng pe newsletter

IIpooBeoe meAATn Ue OVOUA 0péotng, ETTMVULO Aavih, €mail orestis.dgexample.gr, TOAN 7, EYYPAPT] OTO
newsletter kot nUeEPOUNVIA EYYPAPNG 2026-06-30 09:00. ETEGTPEWE TO id KAL TO created_at.

ANAMENOMENO ATMOTEAEZMA

id | created_at

33 | 2026-06-30 09:00:00+03
(1 row)

INSERT 0 1

AZKHzH 15.3 Néo mwpoidv pe Karnyopia amrd évoua

IIp60oOeae TO TPOTOV UE sku AU-005, OVOLLA AkovoTikd gaming, TIUT 89, KOOTOG 50 KAl amtdbepa 12, otnyv
Katnyopia pe OvVopa Hyog. BpeQ TO category_id UE INSERT ... SELECT KAl Ol YPAPOVTAG TOV aplOuo.

ANAMENOMENO ATMOTEAEZMA

id | sku | category_id
32 | AU-005 | 10
(1 row)

INSERT 0 1
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AZKHEIH 15.4 EKTTWOEIG 0TNV KOudiva

Meiwoe katd 15% Tig TIHEG TV TPoiovImy ¢ katnyopiag Kovdiva, atpoyyvlepeveg oe §vo dekadika.
Enéotpeye 10 Ovoua, TNV TAAd KAl T vea Tiun).

ANAMENOMENO ATMOTEAEZMA

name | old_price | new_price
Kagpet1épa espresso | 249.00 | 211.65
BpaotApag | 34.90 | 29.67
TET poyalplwv | 64.00 | 54.40
(3 rows)
UPDATE 3

AzZKHzH 15.5 Mapddoon Twv TTAAIWV ATTOCTOAWYV

AN\AEe 0€ delivered TNV KATAGTAOT) TOV TTAPAYYEAIDV TTOV €lval shipped KAl GTAAONKAV TPV ATTO TIG 20
Touvviov 2026. En¢otpeye id Kt shipped_at.

ANAMENOMENO AMOTEAEZMA

id | shipped_at

140 | 2026-06-11 10:09:00+03
142 | 2026-06-17 18:32:00+03
143 | 2026-06-16 21:35:00+03
144 | 2026-06-18 11:46:00+03
145 | 2026-06-15 22:04:00+03
147 | 2026-06-16 02:41:00+03
148 | 2026-06-18 12:47:00+03
149 | 2026-06-19 16:05:00+03
150 | 2026-06-17 00:06:00+03
(9 rows)

UPDATE 9

AZKHIH 15.6 Avavéwon atroféuaTtog amo mapayyeAia

H napayyeMa 157 akvpovetat. ADENoE To amobepa kabe mpoidvVTog TNG KATA TNV TOCOTITA IOV €iXE

apayyeldel. Eneotpeye ovoua kal veo amobepa.

ANAMENOMENO ATMOTEAEZMA

name | stock
Matwuéva xopota | 1
TET POXOLPLOV | 17
(2 rows)
UPDATE 2
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AZKHIH 15.7 Alaypa@n mTeAdTn

Aypaywe tov tehatn 30. [Ipata spémet va guyovy ta events tov, aliag to foreign key Oa epmmodioet
m Staypaen. I'pawe tig 510 eVTOALG e TN OWOTN OEPA KAL EMECTPEWE AITO TN SeVTEPT TO Gvoud TOV
meAQT).

ANAMENOMENO AMOTEAEZMA
DELETE @

first_name | last_name

OAy«a | BAdyov
(1 row)

DELETE 1

AZKHIH 15.8 AvTiypa@o apxeiou

Algypaye Tig KpItikeg pe fabpoloyia 2 mmov ypapnkay mptv amd 1o 2026 KAl ENEGTPEWPE OAEC TIG
OTNAEG TOVG, MOTE VA UITOPELG VA TIG KPATNOELS KATIOU AAAOD.

ANAMENOMENO AMOTEAEZMA

id | product_id | customer_id | rating | title | created_at

11 | 22 | 8 | 2 | Awoppon | 2025-03-27 22:15:00+02
30 | 13 | 13 | 2 | Apyo | 2025-09-13 09:50:00+03
36 | 11 | 9 | 2 | Zeotaivetal | 2025-11-01 14:33:00+02
(3 rows)
DELETE 3

EKAOZH 1.0 - ZEMNTEMBPIOX 2026 140
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KE®AAAIO 16

Upsert ye ON CONFLICT ka1t MERGE

2UXVA OgV CEPEIC AV UIA YPAPMN UTTAPXEI NON. OEAEIC va TNV
TTPOCBE0EIC av AEITTEI KAl VO TV EVNUEPWOEIS av UTTApXEL. To
INSERT ... ON CONFLICT TO KAVEI OE Wia ATOMIKI) EVTOAN. TO MERGE
ouyxpovilel Evav Trivaka Je Pia TNy Kal JTTopEi TTiong va
OlayPAYEL.

To mpoéBAnua

'Evag mpounBevtr|g otéAvel kaBe mpmi Tig THEG Tov. T kKABE TPOIOVY TIPETEL VA EVIIUEPDOELG TNV TIUT
Qv TO TTPOTOV VITAPYEL 181 OTOV product_suppliers 1) va TO TPooBETelg av eivatl karvovptlo. H mpatn 16¢a
elvar va eAeyEelg e SELECT KAl PETA VA ammo@aocioelg. Xe ovotnua pe évav xpnotn Soviedet. ‘Otav dvo
S1epyaoieg kavouv tov 1610 EAeyyo v i61a otryurn, PAEtovy kat ot SVo ot N ypauur) Aeimet. Kavovuv kat
01 800 INSERT kat 1) 6evteprn ammotuyyxavel. To kepahaio 38 Seiyvel autd to mapdbupo avaAvTikd.

H Mon elvan va agrjoetg ) faon va amo@aocioel, pe faon éva unique constraint stov 1181 eyyvatan 0Tt
Sev vITApYOLVV SITAEG YPAUUEG.

ON CONFLICT DO NOTHING

H 7110 astAr) pop@n ayvoet ) ypapun otav ouykpoveTal e unique constraint.
SQL

INSERT INTO cities (id, name, region, population)
VALUES (11, 'KoZdvn', 'Avtikf Makebovia', 71388)
ON CONFLICT DO NOTHING;

AMOTEAEZMA

INSERT 0 0

H astavInon INSERT @ o Aget 0Tt Sev pmrke tisota kat Sev v pée opaiua. e £va INSERT TTOAAGDV
YPOAULG®V O1 VITOAOITIEG UITATVOLY KAVOVIKA. XPNOo1Ho OTav popTevelg dedouéva mov 1owg exelg o).

ON CONFLICT DO UPDATE

IMa va evuepmoelig TV vIapyovoa YPALLT TIPETEL VA TTELG OE TTO10 constraint agopd n ovykpovon.
Tpapeig Tig otnAeg Tov péoa oe mapevheoeig kan 1 PostgreSQL Bpioket o unique index mov toug
avtiototyel. ME€oa 0To Do UPDATE TO €181KO OVOUA excluded €1vVAL 1) YPAUUT TTOV TTPO0TtAbnoeg va BaAerg.
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SQL

INSERT INTO product_suppliers (product_id, supplier_id, supply_price)
VALUES (19, 2, 118.00),
(20, 2, 44.00)
ON CONFLICT (product_id, supplier_id)
DO UPDATE SET supply_price = excluded.supply_price
RETURNING product_id, supplier_id, old.supply_price AS old_price,
new.supply_price AS new_price;

AMOTEAEZMA

product_id | supplier_id | old_price | new_price

19 | 2 | 124.80 | 118.00
20 | 2 | 2 | 44,00
(2 rows)
INSERT 0 2

To 7tpoldv 19 v pXe yia Tov tpounBevtn 2 kat evnuepwOnke. To 20 dev v pye ko pnke. H Siakpion
(paivetal oTn OTHAN old_price. OTav 1 ypapun eival kavovpia §gv LITAPYEL TTAALA TIUT), OTTOTE TO old
€lvalNULL. AUTO TO RETURNING [L€ old KAl new LTTApPYeEL amtd Vv PostgreSQL 18.

NATIAA
H oTAAN TOu oN CONFLICT (...) TTPETTEI Va €xel unique constraint fj unique index. Av dev €xel, N EVTOAR

atroTuyxavel. To upsert dev Waxvel ypappn pe idia Tipr. Baoifetal otnv eyyunon JovadikoTnTag yia va
ATTOPACiCEl ATOUIKA.

sQL

INSERT INTO customers (first_name, last_name, phone, created_at)
VALUES ('Mapia', 'NoamadomovAov', '6944123456', '2026-06-30')
ON CONFLICT (phone) DO NOTHING;

AMOTEAEZMA

ERROR: there is no unique or exclusion constraint matching the ON CONFLICT specification

Update utré ouvOnkn

To po uPDATE §&xeTa §1k0 TOVL WHERE. AV 1) oUVOTIKT eV 10YVEL, 1) YpaUuT| HEVEL OMTWG VAl KO TO INSERT
Oev petpaet v evnuépwor. O mpounbevtrg oTeEAVEL TIHES, AAAA €0V BEAEIS va KpATAS HOVO TIC
UEIDOELC.
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SQL

INSERT INTO product_suppliers (product_id, supplier_id, supply_price)
VALUES (11, 2, 905.00),

(12, 2, 1690.00)
ON CONFLICT (product_id, supplier_id)
DO UPDATE SET supply_price = excluded.supply_price
WHERE excluded.supply_price < product_suppliers.supply_price
RETURNING product_id, new.supply_price;

AMOTEAEZMA

product_id | supply_price

12 | 1690. 00
(1 row)

INSERT 0 1

Movo to tpoldv 12 dMage, ylati o 11 elxe 1181 xaunAotepn Tiur). M&éoa 0To WHERE O TTlvAKAG 0TOXO0G
AVAPEPETAL LLE TO OVOUA TOV, €0 product_suppliers. H VEQ YPAULT AVAPEPETAL WG excluded.

MERGE

To MERGE OUYKPIVEL YPALUT TTPOG YPOLUT VAV TTIVOKA OTOXO LE U1A TTNYT) KAl EKTEAET S1apopeTik
evépyela avaioya pe to av Bpébnke taipl. H mnyn pmmopet va eivan mivaxag, subquery 1) Alota VALUES. Ag
miovue 0Tt 0 TpounBevTrg 2 dev oTeAvel HOVO AAAAYEC AAAA OAOKAN P TN AMIOTA TV TIPOTOVIMV IOV
npounBevet. 'O, Aetmel ad ) Alota Sev To tpounBevet ma.

SQL

MERGE INTO product_suppliers AS t
USING (VALUES (11, 880.00), (12, 1690.00), (13, 515.00),
(14, 11.00), (15, 47.00), (17, 85.00),
(21, 66.00)) AS s(product_id, supply_price)
ON t.product_id = s.product_id AND t.supplier_id = 2
WHEN MATCHED AND t.supply_price <> s.supply_price THEN
UPDATE SET supply_price = s.supply_price
WHEN NOT MATCHED THEN
INSERT (product_id, supplier_id, supply_price)
VALUES (s.product_id, 2, s.supply_price)
WHEN NOT MATCHED BY SOURCE AND t.supplier_id = 2 THEN
DELETE
RETURNING merge_action() AS action, t.product_id,
old.supply_price AS old_price, new.supply_price AS new_price;
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ANMOTEAEZMA

action | product_id | old_price | new_price

UPDATE 11 890.00 880.00

UPDATE 13 520.00 515.00
UPDATE 15 48.00 47.00
DELETE 16 250.00 ]
DELETE 18 30.00 ]
DELETE 29 610.00 ]
DELETE 19 118.00 []
DELETE 20 44.00 ]
INSERT 21 1] 66.00
(9 rows)

MERGE 9

Tpelg mePUTTOOEIS KAADTTTOVTAL 0 pia eVTOAT. To WHEN MATCHED QpOpa YPAUUES TTOV LITAPXOLV KAl OTIG
Sv0 mAevpeg. ESwm £xet ka emutAéov ouvONKI, MOTE va UV EVIUEPDVOVTAL YPappeg Xwpig adayr). To
WHEN NOT MATCHED QLPOPQ YPOLLES TIG TTNYNS XWPIG TAipt 0TOV 0TOXO0. TO WHEN NOT MATCHED BY SOURCE QPOPCQL
YPAUUES TOL OTOXOL Xwpig Taipt otnVv mtnyr). H ouvOnkn t.supplier_id = 2 eivat kpiown. Xwpig avtnv Ba
Staypagpovtav kat OAeg o1 YPAUUES TV AMwV stpounBevtmy.

H ouvaptnon merge_action() OTO RETURNING AEEL TTO1A EVEPYELA €yve ae KAOe ypapun. To RETURNING OTO
MERGE KOl TO WHEN NOT MATCHED BY SOURCE LTTApYOULV asto Tnyv PostgreSQL 17.

MoéTe 1010

To INSERT ... ON CONFLICT €lval ao@paAeg OTaV TTOMEG Siepyaoieg ypagovy tavtoypova. H faon
XPNO1U0OoLEL To unique index yia va amo@aocioet atopikd kat Sev Oa Se1g MOTE GPAAUA LOVASIKOTNTAS
o Svo Tavtdypova upserts. Eival ) owotr) emAoyn yia upsert ypappn pog ypauun o QapUoyT).

To MERGE €lvan 710 exppaoTiko. Kavel kat Siaypageg, d&yetan moAeg ouvOnkeg kat dev xperadetat
unique constraint. Aev &yet Opwg v i81a eyyunor. Av 80 MERGE TPEEOLY TAVTOYPOVA KAl ATTOPAGIGOLY
Ka Ta Svo INSERT yia v i61a ypapuur), To Sevtepo Ba astotiyet pe opaipa povadikotntag. Eivaln
OWOTI) ETTAOYT Y1 OUYXPOVIOUO QITO Hia 7tnyn, ouvhnOwg 0e epyaoieg oL TPEXOLV pia T Popd.

KPATA AYTO

TO ON CONFLICT DO NOTHING AYVOEI CUYKPOUOEIG KOI TO ON CONFLICT (...) DO UPDATE EVNUEPWVEI PE TIG TIUEG TOU
excluded. Kal Ta U0 oTnpifovTal o€ unique constraint kai €ival atopikd. To MERGE KOAUTITEI EVNUEPWOT, EI0QYWYNA
Kal dlaypagn o€ pia EVTOAN yia CUYXPOVICHO atrd TTnyn.
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Aokioeig

AZKHzH 16.1 Elocaywyn xwpig Si1mrAd

IIpooBeoe Tig moAeig Xavia (8) xat Apta (14, Hmelpog, 43166) pe va INSERT, AYVOOVTAG OOEG LITAPYXOLV

Non. En€otpeye Tig YPAUUES TTOV UITNKAV.

ANAMENOMENO ATMOTEAEZMA

id | name | region | population
14 | Apta | Hmelpog | 43166
(1 row)

INSERT 0 1

AZKHIH 16.2 Evnuépwon ema@ng amrod eicaywyn

'Eva apyeio @epvel dvo meldteg pe email. O maria.peexample.gr VITAPYEL NON KA TTPETEL VA TTAPEL VEO
TNAEP®VO 6900000001. O lina.keexample.gr EIVAL VEOG, LE OVOUA Afva KaAAépyn KAl TNAEP®VO 6900000002.
Xpnouomoinoe nuepounvia eyypagng 2026-06-30. Enéotpeye id, email, av n ypauun eivat véa kot to
VEO TNAEPWVO.

ANAMENOMENO AMOTEAEZMA

id | email | inserted | phone
1 | maria.p@example.gr | f | 6900000001
32 | lina.k@example.gr | t | 6900000002

(2 rows)

INSERT 0 2

AZKHIH 16.3 Movo avaTiynoeig

O mpounBevTg 1 OTEAVEL VEEG TIEG V1AL TA TTPOIOVTA 1, 2 KAl 3, 9.50, 7.50 KAl 4.60. Kave upsert aAha
EVIUEPWOE IO LITAPYOLOA TIUT HOVO AV 1) ved elval peyaidtepn. Enéotpeye product_id KAt veéa TuT).

ANAMENOMENO AMOTEAEZMA

product_id | supply_price

1] 9.50
3 | 4.60
(2 rows)

INSERT 0 2
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AZKHIH 16.4 ZUYXPOVIOMOG TIMOKATOAOYOU

Me MERGE, GUYXPOVIOE TOV products € T AlOTA ('PR-001', 22.90), ('PR-002', 89.00) KO ('PR-006', 19.90).
IMa vTapYOVTA sku EVIIUEPWOE TNV TIUT HOVO av Stagepel. T'a véa sku tpooBeoe poidv pe ovopa
Mousepad XL, Katnyopia 9 kat amoBepa 50. Eneotpeye eveépyela, sku Kot Tiur.

ANAMENOMENO AMOTEAEZMA

action | sku | price
UPDATE | PR-001 | 22.90
INSERT | PR-006 | 19.90
(2 rows)
MERGE 2

AzZKHzIH 16.5 TAAQPNG AioTa TrpounOeuTh

O mpounBevtrg 3 oTEAVEL TV TATpN) AlOTA TOV, (16, 245.00), (19, 118.00) KAl (20, 41.00). M€ MERGE,
EVIUEPWOE TIG LITAPYOVOEG TIUES, TPOOOECE TA KAVOLPLA Kt S1EYpae Ta ;poidovTa Tov JTpounbevtr) 3
mov Sev etvan ot AMlota. Enéotpeye evépyeia kat product_id, Ta&vounueva.

ANAMENOMENO ATMOTEAEZMA

action | product_id
UPDATE | 16
DELETE | 18
UPDATE | 19
UPDATE | 20
DELETE | 21
DELETE | 30
(6 rows)

MERGE 6

AzZKH:IH 16.6 Upsert xwpig unique

AOKiLl(lOS va K('IVSIQ upsert OToV reviews L€ ON CONFLICT (product_id, customer_id) DO NOTHING, Y1QL 10l
SevTepn KPLTIKT) TOL 7EAQTN 1 0To TPoldv 19. E&rynoe to o@aiua.

ANAMENOMENO ATMOTEAEZMA

ERROR: there is no unique or exclusion constraint matching the ON CONFLICT specification
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KE®AAAIO 17

CREATE TABLE, TU01TOI KOI constraints

‘Evag Trivakag dgv gival uovo oTAAES. Eival kal kavoveg TTou n Bdon
eAEYXEI 0€ KABe aAAayr). KaBe kavovag TTou ypAageig wg constraint
gival Evag EAeyxoc TTou Oev XpeIddeTal va BupdATal KavEVa KOUPATI

NG £EQAPUOYNG.
CREATE TABLE

To kataotnua BEAEL va KpATA KOLTTOVIA LE TTOCOO0TO EKNTM®ONG KAl TTEPiodo 1oxvog. O mivakag opidetat
pe ovopua kot Alota otnAav, kabepia pe TOITO KAl TPOAIPETIKOVG KAVOVEG,.

SQL

CREATE TABLE coupons (
code text PRIMARY KEY,
discount_pct numeric(5,2) NOT NULL CHECK (discount_pct > @ AND discount_pct <= 100),
valid_from date NOT NULL,
valid_until date,
max_uses integer CHECK (max_uses > 0),
active boolean NOT NULL DEFAULT true,
CONSTRAINT coupons_period CHECK (valid_until > valid_from)
);

ANOTEAEZMA

CREATE TABLE
O1 Kavoveg Tov apopolV pia oTnAN ypagpovtatl SimAa g ‘0cot a@opoiv TOAEG OTHAES YPAPOVTAL WG
XWPOTO OTOLXELO TNG AOTAC, OTIKC TO coupons_period. TO CONSTRAINT 6vopa S1vEL OVOUA OTOV Kavova. Xwpig

auto 1 PostgreSQL @Tiayvel eva dvopa uovn g, OMwg To products_price_check IOV €16€¢ 0TO KEPAAALO
15. 'Eva kaAo ovopa kavel 1o privupa AdBoug katavonto.

sQL

INSERT INTO coupons (code, discount_pct, valid_from, valid_until)
VALUES ('WELCOME10', 10, '2025-01-01', NULL),

('SUMMER25', 25, '2025-06-01', '2025-09-01'),

( '"BLACKFRIDAY', 30, '2025-11-20', '2025-12-01');

ANMOTEAEZMA

INSERT 0 3

EKAOZH 1.0 - ZEMTEMBPIOX 2026 147



SQL ME POSTGRESQL CREATE TABLE, tUTT0I KOI constraints

saQL
INSERT INTO coupons (code, discount_pct, valid_from, valid_until)
VALUES ('WINTER', 15, '2026-02-01', '2026-01-01');

AMOTEAEZMA

ERROR: new row for relation "coupons" violates check constraint "coupons_period"
DETAIL: Failing row contains (WINTER, 15.00, 2026-02-01, 2026-01-01, null, t).

To weLcome1e Sev €xel nuepounvia AENG. To CHECK (valid_until > valid_from) S1VELNULL yla UTO Ko Eva
CHECK atopplsttel uovo otav 1 ouvOnkn eival pevdng, ox1 0tav eivat Ayvwotn. Avtn eivar 1 avtibe
CUUITTEPLPOPA ATTO TO WHERE. AV BEAEIG VAL AITAYOPEVOELG KA TO NULL, TPOCOETE NOT NULL.

EmiAoyn TUTTWV
INa g meP1oooTEPEG OTNAES 1) EMAOYT Elval ATTAT AV AKoAOLONCELG Alyoug KAVOVEC.
MNa ToTmog >nueiwon

Keipevo text To varchar(n) Ogv gival ypnyopoTepo. Av BEAEIG
OpI0, YPAWE CHECK (length(x) <= n).

XprAuara numeric(p,s) MoTE real fj double precision.

METPAOEIG Kal KAEIDIA integer f bigint bigint YIO TTIVAKEG TTOU PTTOPEI va EeTTEPACOUY TA
OUO0 BICEKATOUNUPIO YPAMMEG.

OTIYHEG timestamptz O timestamp XWPIG v HOVO YIa WPEG TOiXOU.
NUéPEC date

val f oxl boolean OxlI integer pe 0 kai 1.

nUIdounuéva dedopéva jsonb KepdAaio 27.

TUXaia avayvwpeIoTIKA uuid H uuidv7() TnGg PostgreSQL 18 mrapdyel xpovika

Tagivounuéva uuid.

Identity columns

TNa avtopatovg ap1Bpovg xpnoposoieig identity column. Ystapyovv 600 pop@EG. Me GENERATED ALWAYS AS
IDENTITY 1] Baon apveital va Seytel T ammo e0&va, EKTOG AV YPAWELS PTTA OVERRIDING SYSTEM VALUE. Me
GENERATED BY DEFAULT AS IDENTITY, JTOV XPTOILOTOLEL TO oXNua Tov PiAiov, Sivel apiBuo povo otav Sev
Swoelg eoV. H mpan pop@n mpootateel o Aadn kat eivan 1 KaAUTepT TpoemAoy.

e maAaoTePo Kootka Ba Se1g Tov TUIo serial. Kavel mepimov 1o 1610 pe madaidtepo unyaviouo. e
veoug mivakeg ypawe identity.

Foreign keys kai diaypa@ég

Mua AMiota emBupieov ouvBEet TeAATeg Kt TPOTOVTA 08 OXEOT) TOAAA Tipog ToAAA. To primary key etvan
T0 {eVYO0G, OTOTE £va TPOTOV Umaivel pia popd otn Alota kabe eAdn.
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SQL

CREATE TABLE wishlist_items (

customer_id integer NOT NULL REFERENCES customers (id) ON DELETE CASCADE,
product_id integer NOT NULL REFERENCES products (id),

added_at timestamptz NOT NULL DEFAULT now(),

) PRIMARY KEY (customer_id, product_id)

INSERT INTO wishlist_items (customer_id, product_id)
VALUES (26, 12), (26, 19), (30, 22);

AMOTEAEZMA

CREATE TABLE
INSERT 0 3

To ON DELETE CASCADE A€l T yivetan otav diaypagel o meAdng. Ol ypappeg tov otn Alota diaypagovtat
padi tov. Xwpig avtd, n diaypagn tov meAddtn Ba arotiyyave, 0w AmETVYE 1 dtaypagr) tng TOANg
07O KepAaAaio 15. Ot eMAOYEG elval TE00EPIG.

EmmiAoyn ‘Otav diaypa@ei n YoVIKr YPAuuA
NO ACTION, N TTPOETTIAOYN n diaypa@rn amoTuyxavel av utrdpxouv TTaidid
RESTRICT TO 010, pE EAeyX0 AUETWG Kal OXI OTO TEAOG TNG EVTOANG
CASCADE diaypdgovTal Kal Ta Taidid
SET NULL Ta TTAIOI& PHEVOUV WE NULL 0T OTAAN
NATIAA

To cascApE gival BoAIKO yia dedopéva TToU BeV €XOUV VONUA XWPIG TOV yovEéQ, OTTWG pia AioTa emOupiwy. MNa
dedopéva pe agia, 6TTwg TTapayyeAieg kal TANpwEg, eivar emikivouvo. Mia diaypagr TeAdTn Ba éonve
O1IWTTNAG AOYIOTIKO 10TOPIKG. EKei BEAEIG N dlaypa@r) va oTTOTUXEI.

ALTER TABLE

Ot mivakeg aAAalovv. To ALTER TABLE mtpooBetel kat agpaipel otnAeg kat constraints. Ta kovstovia tov
TAPAYYEADV LITOPOVV TOPA VA SELYVOUV GTOV coupons.

sQL

ALTER TABLE orders
ADD CONSTRAINT orders_coupon_fkey
FOREIGN KEY (coupon_code) REFERENCES coupons (code);

AMOTEAEZMA

ALTER TABLE
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'Otav mpocBetelg constraint oe mivaka pe SeSopéva, n faomn eAéyyel OAeg TIG VTTAPYXOVOES YPAUUES. AV
pia to apafiadel, To ALTER TABLE artoTuyyavel. O kavovag «uia Kprtikn avda eAdTn kat ipoiov» dev
umopel va pootebetl, eme1dr) o meAadtng 2 £xet 6N ypawet Svo kprikeg yia to 1810 laptop.

SQL

ALTER TABLE reviews
ADD CONSTRAINT reviews_one_per_customer UNIQUE (product_id, customer_id);

AMOTEAEZMA

ERROR: could not create unique index "reviews_one_per_customer"
DETAIL: Key (product_id, customer_id)=(11, 2) is duplicated.

Ipwta kabapileig ta Sedoptva kat petd poobETEI TOV KAvova. Ze HEYAAOUE TIVAKES LITAPYEL KA 1|
£JTAOYT] NOT VALID, TOV EQPAPUOTEL TOV KAVOVA UOVO OTIG VEES YPAUUES. APYOTEPA TO VALIDATE CONSTRAINT
EAEYYEL TIG TTAAES XWPIg VA UITAOKAPEL TIC EYYPAPES.

TMa oTrAeg TO ALTER TABLE £XEL TIG S1KEG TOL HOPPEG.
saL

ALTER TABLE products ADD COLUMN vat_rate numeric(4,2) NOT NULL DEFAULT 24;
ALTER TABLE products ALTER COLUMN description SET NOT NULL;

ALTER TABLE products RENAME COLUMN vat_rate TO vat_pct;

SELECT name, price, vat_pct FROM products WHERE id <= 3;

AMOTEAEZMA

ALTER TABLE
ALTER TABLE
ALTER TABLE

name | price | vat_pct
Biog kat moAilteia tov AAEEN Zopumd | 16.90 | 24.00
To KipBwtio | 14.50 | 24.00
H ®4viooa | 9.90 | 24.00

(3 rows)

H véa otnAn mrpe v TN 24 o€ OAeg TIG VITAPYOLVOES YpaupES. Ao Tnv PostgreSQL 11 auto yivetan
AUEOWE, XWPIg va Eavaypagtel o mivakag, otav to default eivar otabepa.

UNIQUE ka1 NULL

"Eva UNTQUE constraint emmtpémet ToMEG YPAUUES UE NULL, apol Vo dyvwoTteg Tiuég dev Bewpovvtan
1oeg. O mivaxag customers £xel VO meEAATEG XwpPlg email Kat To UNIQUE (email) Oev evoyAeital. Av Beleig va
EMTPETETAL TO TTOAD EVA NULL, YPAPELG UNIQUE NULLS NOT DISTINCT, StaBéorpo amo v PostgreSQL 15.

"Eva UNTQUE eivau emtiong evaioBnto ota ke@aiaia. To email Tov seAdtn 21 £xel ke@aiaia ypaupata.
'Evag véog meAdng pe to 1610 email oe teda Oa tepvooe TO UNIQUE (email). I'a povadikotnta ywpig
S1akpion medwv kKat Kepahaiwy xpetadecatl unique index mavw oTnv €KQPAOT] lower(email). @a 0 Sovue
0TO KePAAALO0 30.
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Generated columns
Mua generated column vtoAoyiletal amd AAAeg OTHAEG TNC 1810 YPAUUTNC. AEV YPAPELG TIUT) O€ AUTHV.
H Baon v vohoyidet.

saL

ALTER TABLE order_items
ADD COLUMN 1line_total numeric GENERATED ALWAYS AS (quantity * unit_price);

SELECT order_id, product_id, quantity, unit_price, line_total

FROM order_items
WHERE order_id = 144;

AMOTEAEZMA

ALTER TABLE

order_id | product_id | quantity | unit_price | line_total

144 | 24 | 2 | 64.00 | 128.00

144 | 4 | 2 | 15.20 | 30.40

144 | 14 | 1] 24.90 | 24.90
(3 rows)

>tV PostgreSQL 18 pia generated column eivat asd spoemAoyT) VIRTUAL. Agv ammoBnkebeTat Kat
vmoAoyidetat otav T SaPaderg. Me sTored ammoOnkeveTal katl viroAoyidetal oe kABe alhayn g
ypauung. H mtpodn popen Sev mavel xwpo. H Sebtepn Siafadetar pbnvotepa kat ptopel va €xet index.

DROP TABLE

To DROP TABLE Gfnvel Evav mivaka pe oha ta Sedopéva tov. Av dAdot mivakeg exovv foreign key mpog
AUTOV, ATOTLVYYXAVEL, EKTOC AV YPAWELS CASCADE, 7T0L afinvel kat ta foreign keys. To IF EXISTS amto@elyel
TO O@AALA OTav 0 Tivakag Sev vITApPYEL.

SQL

DROP TABLE IF EXISTS wishlist_items;

AMOTEAEZMA

DROP TABLE

KPATA AYTO

KdaBe kavovag Twv deSOPEVWY TTOU UTTOPET VA YPOQTEI WG NOT NULL, CHECK, UNIQUE, PRIMARY KEY I FOREIGN KEY TTPETTEI
va ypa@Tei eKei. TO CHECK ATTOPPITITEI HOVO TO WEUDEG, OXI TO AYVWOTO. TO ON DELETE OTTOQACICE! TI YiVETOI YE TA
TTaIdIA PIOG YPOU NG TToU dlaypA@EeTal. TO ALTER TABLE EAEYXEI TA UTTAPXOVTA dEdOPEVA TTPIV EXTEN Evav VEO
Kavova.
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Aokioeig

AZKHzH 17.1 [ivakag KaTtaoTnUATWY

dTiage mivaka stores pe id identity mov dev S&xetat Tiur| Ao Tov XPr o, name KEILEVO VITOYPEMTIKO KAl
LUOVASIKO, city_id TOL SelYVEL OTOV cities, opened_on TJUEPOUNVIA VITOYXPEWTIKT KAl is_open boolean pe
npoermAoyn true. IIpooHece 10 KATAGTNUA Kévtpo ABAvag OTNV JTOAT 1 UE NUEPOUNVIA EVAPENG 2024-03-01
KOl ETEOTPEWYE OAOKAN PT] T YPAULT).

ANAMENOMENO AMOTEAEZMA

CREATE TABLE

id | name | city_id | opened_on | is_open
1 | Kévtpo ABrvag | 1 | 2024-03-01 | t

(1 row)

INSERT 0 1

AZKHIH 17.2 KOOTOG HIKPOTEPO ATTO TIUA

IIp60o0Oeoe 0TOV products constraint pe OVoud products_cost_below_price JTOL QTALTEL TO KOOTOG VA LNV
Eemepva v Tiun). Meta Sokipaoe va aAAAEELG TO KOOTOG TOV TTPOIOVTOG 1 O€ 20.

ANAMENOMENO ATMOTEAEZMA

ALTER TABLE

ERROR: new row for relation "products" violates check constraint "products_cost_below_price"
DETAIL: Failing row contains (1, BK-LIT-001, Biog kat moAiteia tov AAEEn Zopund, 2, 16.90,
20.00, 42, t, {B1BA{io,Aoyotexvia,bestseller}, {"pages": 432, "language": "el", "publisher":
"KaCavtld..., To pudiotépnua tov Nikov KalavtldK..., 24.00).

AZKHEH 17.3 AITTAEG KPITIKEG

Bpeg ta {eliyn mpoidovtog kat teAdTn pe meplocotepeg autd pia kprtikr). Kpdta v mo mpoopatn
KPLTIKT) KABe (evyovg, Sieypawe Tig LITOAOUTEG Kal TpOooeoe TO constraint reviews_one_per_customer.
Enéotpeype ta id 1OV S1aypapnKkav.

ANAMENOMENO AMOTEAEZMA

id | product_id | customer_id
25 | 11 | 2
(1 row)
DELETE 1

ALTER TABLE
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AzKHzH 17.4 Newsletter ye SET NULL

DTIaEE MIVAKA newsletter_sends [e id identity, customer_id 10V SELXVEL OTOV customers 1€ ON DELETE SET NULL
KOl sent_at timestamptz LITOXPEWTIKO. BaAe 510 ATOOTOAEG OTOV TTEAATN 26 OTIC 2026-06-01 09:00 KL
2026-06-15 09:00. AIEYPAWE TOV TTEAATN 26 KA1 EUPAVIOE TOV THVAKA.

ANAMENOMENO AMOTEAEZMA

CREATE TABLE

INSERT 0 2
DELETE 20
DELETE 1
id | customer_id | sent_at
1 | 2 | 2026-06-01 09:00:00+03
2 | 2 | 2026-06-15 09:00:00+03
(2 rows)

AZKHIH 17.5 YTTOAOYIOMEVO TTEPIBWPIO

I1p600eoe 0TOV products generated column margin 10T UE price - cost. EQ@AVIOE OVOUQ, TIUT KAL margin
Y14 TA TPIA 7TPOTOVTA HE TO HEYAAVTEPO TTEPIBDPI0.

ANAMENOMENO AMOTEAEZMA

ALTER TABLE

name | price | margin
Laptop Pro 16 | 2199.00 | 479.00
Laptop Aero 14 | 1149.00 | 259.00
Laptop Classic 13 | 799.00 | 189.00

(3 rows)

AZKHIH 17.6 Koutrdvi piag xpAong avd meAdTn

d11ae ivaka coupon_redemptions L€ coupon_code TTOL OELYVEL GTOV coupons, customer_id JTOV Selyvel oTOV
customers, order_id IOV SeiyVel 0TOV orders kal eival povadiko. IIpocBeoe kal kavova 0Tt 0 1810¢ TEAATNG
Sev eEapyvpwvel 1o 1810 kovtovi SVo popég. Bade pia e€apyvpwon Tov WELCOMELIS atd TOV TTEAQTN 1 0TV
mapayyeiia 11 ka Sokipaoe va Paieig Setitepn oty mapayyeMa 17.

ANAMENOMENO AMOTEAEZMA

CREATE TABLE
INSERT 0 1

ERROR: duplicate key value violates unique constraint "coupon_redemptions_pkey"
DETAIL: Key (coupon_code, customer_id)=(WELCOME1@, 1) already exists.
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KE®AAAIO 18

2Xe0iaon OXAMATOG KAl KAVOVIKOTToinon

‘Eva KaAd oxnua ypdeel KGO yeyovog o€ Eva onueio. OTav 10 idlo

YEYOVOG YPAPETAl 0€ TIOAAEG YPAUPEG, OPYA 1 YPYOPA O YPOAUMES
Ba diapwvroouv. H kavovikoTroinon €ival €va gUvoAo Kavovwyv
TTOU EVTOTTICEI QUTEG TIC ETTAVOANYEIG.

‘Evag etritredog mivakag

DavtAoov OTL TO KATAOTN A EeKivnoe pe Eva AoyloTiko @UAN0. KaBe ypapuun ntav pia ypapun
mapayyelag pe oAa ta ototyeia SimAa tng. To CREATE TABLE ... AS SELECT (PTIAXVEL VAV TETOL0 TTIVAKA
QUTO TO QTOTEAEOUA EVOG qUETY.

SQL

CREATE TABLE flat_orders AS

SELECT o.id AS order_id, o.created_at,
c.first_name || ' ' || c.last_name AS customer_name, c.email,
t.name AS city, t.region,
p.name AS product, oi.quantity, oi.unit_price

FROM orders AS o

JOIN customers AS ¢ ON c.id = o.customer_id

JOIN cities AS t ON t.id = c.city_id

JOIN order_items AS oi ON oi.order_id = o.id

JOIN products AS p ON p.id = oi.product_id;

SELECT order_id, customer_name, city, region, product
FROM flat_orders

WHERE customer_name = 'Katepiva Ztavpov'

ORDER BY order_id;

AMOTEAEZMA

SELECT 303

order_id | customer_name | city | region | product
20 | Katepiva Ztavpov | Xavid | KpAtn H ®6viocoa
20 | Katepiva Xtavpov | Xavid | KpAtn A{kTtva vMOAOY10TWY
20 | Katepiva Xtavpouv | Xavid | KpAtn TET Hoxalplwv
35 | Katepiva Ztavpov | Xavid | KpAtn Biog ka1 moAirteia tov AAEEN Zopumd
35 | Katepiva Ztavpov | Xavid | Kpntn AcVpuato movtikt

35 | Katepiva Ztavpov | Xavid | KpAtn Laptop Student 15
40 | Katepiva Ztavpov | Xavid | KpAtn Awpokdpta 50€
40 | Katepiva Ztavpov | Xavid | KpAtn Ruby amé tnv apxn

40 | Katepiva Ztavpov | Xavid | KpAtn Kageti1épa espresso
40 | Katepiva Ztavpov | Xavid | Kpntn Laptop Pro 16
41 | Katepiva Ztavpov | Xavid | KpAtn EPYOVOULKH KOPEKAQ

82 | Katepiva Xtavpov | Xavid | KpAtn PostgreSQL oe BdBog
82 | Katepiva Ztavpov | Xavid | KpAtn Mikpéowvo USB
(13 rows)
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O mivakag amavta kabe epmTnon xwpig joins. 'Exel Opwg tpia pofAnpata mov AEyovial aveaAieg.
H nipayt eivan n avepaiia evpuépworng. To email evog meAdn etvan ypaupévo oe kabe ypaupr
kaBe mapayyeAiag tov. 'Otav aA\d€el, mpémel va adAAdEouv OAeg o1 ypapupuég. Av Eexaotel pia, n faon
£ye1 8vo email yia tov 1610 avBpwito. To 1810 10xVEL y1a TNV TEPLPEPELA UIAG TIOANG.

sQL
UPDATE flat_orders

SET region 'KpAtn kat Nnoid'
WHERE city 'Xavid' AND order_id < 50;

SELECT city, region, count(x) AS rows
FROM flat_orders

WHERE city = 'Xavid'

GROUP BY city, region;

AMOTEAEZMA

UPDATE 11
city | region | rows
Xav1d i KpAtn i 15
Xavid | KpAtn kot Nnoid | 11

(2 rows)

Twpa ta Xavia avijkovv oe 600 mepipepereg. Kavéva constraint Sev pmopet va to epmodioet, agov o
mivaxag Sev EEpet OTL 1 ePLPEPELA EEAPTATAL ATTO TNV TTOAT).

H Sevtepn eival n avopaiia e1l0aywyrg. Aev PITOPEIg VA KATAXWPIOEIS VAV TTEAATT TPV KAVEL
apayyeAia n pia swoAn xwpig teAatn, agov kabe ypauur eivar ypauun mapayyeiiag. H tpitn eiva n
avouaiia Staypa@rg. Av Siaypawelg v teAevtaia mapayyeAia evog eAdtn, XAVeLg Kal Tov
JTEAAT).

ESapTRoEig

H pida twv mpofAnudtwv eival o1 ovvaptnowakeg egaptoeig. Aéue ot to B e€aptatal amod 1o A
otav kaBe Tiun tov A avtiotoiyel oe pia povo T tov B. H meprpépera e€aptatan amo vy moAn. To
email e€aptatar amd tov meAdtn. H tiur) povadag e€aptatal amd n ypauur) mapayyeAiog.

Ytov emimedo mivaka oAa Ppiokovtar padi, eve n puovn e€aptnon mov Ba Emperne va Exel pa ypauur
elvat aso to kAedi me. H xavovikomoinon xwpidel tov mivaka 1ol oote kabe otnAn va eEaptatal amo
70 KAE1S TOV Tivakd NG, astd 0AOKANPO To KAE1S1 kat astd Timota AAAo.
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order_id integer
customer_name text
Gy ot KQVOVIKOTTOINUEVO OXHa
region text
product text orae
unit_price numeric id integer  PK
customer_id integer FK id integer PK
; KGBg yeyovos Ot éva onpgio  —————————————»| name text
city_id integer FK »| id integer PK
name text
region text

Zxnua 18.1 - O emiedog Trivakag XwpideTal o€ TTVOKEG OTTOU KABe oTAAN e€apTaTal HOVO ATTO TO KAEIBI TOU TTiVAKA TNG.

O1 KaVOVIKEG MOPYPES
O1 TPEIg TPAOTEG KAVOVIKEG LOPPES KAADIITOUV 0XESOV OAA TA TTPAKTIKA TTpoALaTa.

H stpoTn kavovikn pop@n td atoutkeg TueG. Mia oTnAnN phones LLE TIUT) 6944123456, 2105550101
mtapafradet Tov Kavova, OTTme Kat OTIAEG phonel, phone2 KA phone3. Agv umopeig va fpeig ebkola Evav
TEAATN ATd &va TNAEP®VO, 0UTE va BAAELG UNIQUE 0 Eva AE@wvo. H Abon elvat £vag mivakag
customer_phones L€ Pl YPOLUT] AVA TNAEP®VO.

H 8eltepn kavovikn pop@r) agopd mivakeg pe ovvOeto kAeldi. Kapia othAn Sev mpénet va
efaptatal amd pEPog HOVo Tov KAEIS100. Av 0 order_items, U€ KAEWOL (order_id, product_id), €l}e KA1 OTNAN
product_name, auTN Ba efaptioTav HOVo amod 10 product_id. To Ovopa Tov TpoldVTOg AVIKEL OTOV products.
H tpitn kavovikr Hop@r) amayopevel eEaptnoeig LEow AAIG OTNANG. AV O customers E1XE OTIAEG
city_name KO region, T tepipepela Ba eEapridotav asmo to kAeldi povo peow tng mtoing. H moAn ko n
TEPLPEPELA AVI|KOVV OTOV cities.

To oynua tov BipAlov elval oy TPiTN KAVOVIKT Hop@PT), Le 600 ouveldnteg efarpeoelg mov Ba Sovpue
TAPAKATO.

2X£0€IG £va TTPOG Eva, £va TTPOG TTOAAG Kail TTOAAA TTPOG TTOAAG

H oyéon éva tpog stoAda eivan n o cvvnBiopevn. 'Evag tehatng, moAeg mapayyeAieg. To foreign
key pmtaiver otnv mAevpd Tov «TTOAAA», OTOV orders.

H oy£omn moAAa stpog toAAA XPeladeTal TPITo mivaka, Tov mivaka ouvdeong. O product_suppliers
ouvvléel mpoldvta kat tpounbevTeg Kat o kAedi tov eivan to {evyog. O mivakag oUvOeong Uopel va
£xe1 ka1 S1KEG TOL OTNAEG, OTIWG 1) supply_price, IOV OEV AVIKEL OVTE GTO TIPOIOV OVTE GTOV TIPOUNOeLTH
OAAA OTN OXEOT] TOVG.

H oy£on éva tpog éva ypagpetat pe foreign key mov eivan emtiong primary key 1 unique. Eivat yprjowun
OTAV £VA KOUUATL TV OTOIXEI®V ELVAL TTIPOAIPETIKO, LEYANO T) UE S1apopeTIKA Sikaimpuata TpooBaong.
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SQL

CREATE TABLE customer_preferences (
customer_id integer PRIMARY KEY REFERENCES customers (id),
language text NOT NULL DEFAULT 'el' CHECK (language IN ('el', 'en')),
sms_opt_in boolean NOT NULL DEFAULT false

INSERT INTO customer_preferences (customer_id, language) VALUES (21, 'en');
SELECT c.first_name, pref.language, pref.sms_opt_in

FROM customers AS c

JOIN customer_preferences AS pref ON pref.customer_id = c.id;

AMOTEAEZMA

CREATE TABLE
INSERT 0 1

first_name | language | sms_opt_in

Giorgos | en | f
(1 row)

Aioteg Tipwv. CHECK, lookup table | enum

H otnAn status TOU orders 8&xetan €&1 Tineg. H BAom To eyyvatal pe CHECK (status IN (...)). YITApYXOUV
TPELG TPOTIOL VA TEPLOPIOELS LA OTHAT 0€ AOTA TILGOV KAl 0 KaBEvag Tapladel o€ S1apopeTikn
EePLTOoT.

To cHECK elvan To 10 amAo. Ta va mpooBeoerg Tiur aA\adeig to constraint.

'Eva lookup table kpatda tig Tipeg wg ypappeg, pe foreign key asmo t otAn. Mmopel va gxet kat Sikeg
TOV OTNAEG, OMWG EMNVIKT eTIKETA T) 01pA Ta&vounong. Nea Tiun onuaivel veéa ypauur.

'Evag tOrtog enum opiletal pe CREATE TYPE ... AS ENUM KOl KPATA TIC TIUEG UE CUYKEKPILEVT] OEIPA.
Ta&vopeital Katd T o1 0PIoUOL KAl TILAVEL Alyo X®po. IIpoobetelg evkoAd TIHES, aAA dev
apaipeig.

sSQL

CREATE TYPE order_status AS ENUM
('pending', 'paid', 'shipped', 'delivered', 'cancelled', 'refunded');

SELECT 'paid'::order_status < 'shipped'::order_status AS earlier;

AMOTEAEZMA

CREATE TYPE

earlier
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INa AloTeg mov aAAadovv omavia kat dev £xovv Sikd TOVg oToIYEIA TO CHECK apkel. T'a AMloTteg mov Tig
Siaerpidovral Xproteg 1 €xovv meptypa@eg, to lookup table eival 10 cwoTo.

MNoéTe oTrag Toug KavOoveg

H kavovikomoinon mpootatevel amd aovveneleg. Yrapyovv opwg Sedouéva sov mpmet va
AVTLY PAPOVTAL, YT ) avTypa@r] elval to 1810 To yeyovog.

H unit_price TOU order_items (pAIVETAL VA AVTLYPAPEL TNV products.price. Aev TNV avtypagpel. Kataypagel
TNV TIUN TN OTYUr| g ayopdg. Av mn S1afadeg amo tov products, kaBe avatipnon Ba ddade ta
ToAdy1a tov tapeABovTog. To 1610 1oy veL yia Tr) shipping_city_id TOU orders. H S1e00uvon amtooTtoArg
pag mapayyeAiag Sev mpémet va aAAadel 0Tav o EAATNG LETAKOUIOEL.

H Sevtepn nepintwon eivatl n amodoor). "Eva cUVoAo tov vtoAoyidetal amo EKATOUUVPIA YPAUUES OE
kaBe oeAida pmopel va amodnkevtel. Avto eivar denormalization kot £xel k60T0G. ITpemel va Eepelg
JTO10G EVIUEPOVEL TO AVTiypa@o kat tote. To ke@aiaio 20 Seiyvel Ta materialized views kat to
Ke@AAawo 39 ta triggers, 500 TPOTOLE VA TO KAVEL I fAOT) Yia 0&vaL.

KA&181d. Quoikd i TexvnTd

'Eva @uowo kA£181 elval GTOLKEI0 TOU TTPAYUATIKOD KOO0V, OTIwg To email 1} 1o sku. 'Eva teyvnto
KA1 elvan evag aplBpog ywpig vonua, 0mtwg to id. Ta puokd kAe1dia alalovy, yiati ot avBpwitot
aAadovv email kat o1 katdAoyot aAAovy Knd1koUg. Av éva @uotkd kAe1di eivar primary key, ka0e
aAhayr) tov mpemet va StadoBel oe OAa ta foreign keys.

H ovvnBiopévn mpaktikn eival texvnto primary key kat UNIQUE constraint oto @uoiko kAedi. "Etot
KPATAG KAl TN 0TabepoTnTa Tov aplfuol kat v eyyvnomn HovadSikOTNTAg TOV TPAYUATIKOV
avayveplotkov. O products KAVEL AKPIPMG AUTO [LE TO id KA TO sku.

KPATA AYTO

Kd&Be otAAn pétrel va e€apTdTal atrd 1o KAEIDi Tou TTivakd TnG, atré oAGKANPO To KAEISI Kal a1rod TiTrota dAAo. Ol
OX£0¢€1G TTOANG TTPOG TTOAAG XpelddovTal TTivaka oUvdeong. AvTIypAa@elg dedopEva Hovo GTav n avtlypoor)
KATAYPAQEl £va yeyovog i OTav EEPEIG TTOI0G Ba KPATA TO AVTIYPAPO EVNUEPWUEVO.

AoKRoEIg

AZKHIH 18.1 EvTOTONOG aouvétTeiag

1oV flat_orders Tng Oewplag, fpeg TIg MOALIG TTOV ep@avilovTal Pe TEPIOOOTEPES ATTO Pid TTEPLPEPELEG.
Eugavioe v mmoAn Kat Tig epipePeieg o pia oAn.

ANAMENOMENO AMOTEAEZMA

city | regions

Xavid | KprAtn - KpAtn kot Nnoid
(1 row)
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AZKHZIH 18.2 AVAKTNON TOU OX\HOATOG

A0 TOV flat_orders, (PTIAEE L€ CREATE TABLE ... AS £VAV JILVAKA flat_cities UE UiQ YPAUUT) Yid KAOE
Cevyog OANG ka1 teprpepelag. Eupavioe tov ta&lvounuevo katd soAn.

ANAMENOMENO ATMOTEAEZMA

SELECT 11

city | region
Aerva ATTKA
BéAog OecooAia
HpdkAe 10 Kpritn
Oeococaiovikn | Kevtpiki Makedovia
Twdvviva ‘Hne 1pog
KaAaudta MeAondévvnoog
Ndpioa feococaiia
Néatpa Avtikg EAAGSa
P660¢ Nétio Aryatio
Xav 1 KpAtn
Xavid KpAitn ka1 Nnoid
(11 rows)

AZKH:IH 18.3 Lookup table yia kataoTdoeig

dae mivaka order_statuses L€ code primary key, EAANVIKI) eTIKETA label KA sort_order AKEPALO
povadiko. T'epnoe tov pe Tig €61 KataoTaoelg kat oUVEEoE T OTHAN orders. status pe foreign key. Meta
eu@avioe ANH0C TAPAYYEAOV AVA KATAOTAOT) LE TNV EAVIKT] ETIKETA, KATA sort_order.

ANAMENOMENO AMOTEAEZMA
CREATE TABLE

INSERT 0 6
ALTER TABLE

label | orders
o€ avapovr | 3
MANPWUELN | 5
otov 6pdéuo | 12
napadébnke | 125
aKLPWONKE | 14
EMLOTPAPNKE | 3
(6 rows)
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AzKHzH 18.4 [MOAAdG TnAéQwva

q)Tl('XES VKA customer_phones U€ customer_id, phone KA1 kind JTOV 85':)(8'[&1 Kivntd, otabepd ﬁ epyooiag. Kdabe
TNAEPWVO VA AVIKEL 0€ &va LOVO TTEAATT. METEPEPE TA LITAPYXOVTA TNAEPHOVA TV TEAATMV WG K1vnTh
KAl ELPAVIOE TTO0A peTapEpOnkay.

ANAMENOMENO AMOTEAEZMA

CREATE TABLE
INSERT 0 22

22
(1 row)

AZKHIH 18.5 ZUvVOWn WG avTiypa@o

@G pe CREATE TABLE ... AS JTIVOKA customer_stats L€ customer_id, TTAN00G TTapayyeAl®mv kal nuepounvia
televtaiag apayyeiiag. Epgavioe ) ypauun tov edatn 6. Metd npoobeoe pia véa mapayyeAia otov
FTEAATN 6 KAl EPPAVIOE EAVA TN YPAUUT) TOV.

ANAMENOMENO ATMOTEAEZMA

SELECT 27

customer_id | orders | last_order
6 | 10 | 2026-06-13

(1 row)

INSERT 0 1

customer_id | orders | last_order

6 | 10 | 2026-06-13
(1 row)
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KE®AAAIO 19

Transactions kal savepoints

‘Eva transaction opadoTrolei EVTOAEC WOTE va Yivouv OAEG i Kapia.
O1 AA\eg ouvdéaelg dev BAETTOUV TIGC AAAQYEG TOU JEXPI TO COMMIT.
‘Eva o@daAua p€oa oto transaction 10 akupwvel OAOKANPO, EKTOC v
EXEIC opioel savepoint.

Nari xpeidlovrai

Mua vea apayyeAia Sev eivan pia evioAn. Eivatl pia ypapun otov orders, YPAUUES OTOV order_items,
peiwon tov amobeuatog kal iI0mwg pia IAnpwur. Av o server kAgioet peta to devtepo Pripa, n faon Ba
£yeL mapayyeiia Ywpig mAnpwun kat artobepa stov dev peiwbnke. Xpetaleoat £vav TpOIo va meLg 0Tl
auTA Ta Pripata etvat éva.

BEGIN, COMMIT ka1 ROLLBACK

To BEGIN Eekva transaction. To COMMIT TO OAOKAN POVEL KA KAVEL TIG AAAAYEG LOVILEC. TO ROLLBACK TO
AKVPOVEL KAL 1} BAOT ETOTPEPEL OTIWG T)TAV TPV ATTO TO BEGIN.

sQL

BEGIN;

INSERT INTO orders (customer_id, status, created_at, shipping_city_id)
VALUES (30, 'paid', '2026-06-30 11:00', 1)

RETURNING id;

INSERT INTO order_items (order_id, product_id, quantity, unit_price)
VALUES (163, 14, 1, 24.90), (163, 27, 1, 42.00);

UPDATE products SET stock = stock — 1 WHERE id IN (14, 27);

INSERT INTO payments (order_id, amount, method, paid_at)

VALUES (163, 66.90, 'card', '2026-06-30 11:01');

COMMIT;

EKAOZH 1.0 - ZEMTEMBPIOX 2026 161



SQL ME POSTGRESQL Transactions kai savepoints

ANMOTEAEZMA

BEGIN

INSERT 0 1
INSERT 0 2
UPDATE 2
INSERT 0 1
COMMIT

O1 1200ep1g EVTOAEG eytvay padl. Av omo1ad1)tote amotuyXave, To CoMMIT Sev Ba ekave poviun kauia.
ES® 10 id 163 YpAPTNKE e TO ¥XEPL £me10N) TO €1dape OTO RETURNING. Ze e@ApPLOYN OBa To Emaipveg Ao to
QUTOTEAEOLA TNG TIPWTNG EVTIOATG. ZTO KEPAAA10 21 Ba Selg mg yivovTan OAa o eva query.

Xwpig BEGIN, 1] PostgreSQL ektelel kabe evtoAn oe 61k06 tng transaction. Auto Aéyetal autocommit.
KdaBe INSERT 0V £ypayeg HEXPL TOPA NTAV Eva 0AOKAN PO transaction.

To ROLLBACK givan e7tiom g To KaAUTEPO SiXTL ao@aieiag yia emkivouveg aAAayeg. I'pagelg BEGIN, ekTeleic
TO UPDATE, EAEYXEILG L€ SELECT KA1 ATTOPACILELG.

SQL

BEGIN;
UPDATE products SET price = price *x 10;

SELECT name, price FROM products WHERE id = 1;
ROLLBACK;
SELECT name, price FROM products WHERE id = 1;

AMNOTEAEZMA

BEGIN
UPDATE 30

name | price

Biog kat moAiteia tov AAEEN Zopumd | 169.00
(1 row)

ROLLBACK

name | price

Bio¢ kot moAiteia tou AAEEN Zopumd | 16.90
(1 row)

Ti BAétTOUV 01 GAAOI

‘000 &va transaction eival avorytd, 01 AAMAYEG TOL Elval 0paTeg LOVO otr S1kT) Tov oUVOeoT. Edm
gyovpe Svo Tavtoypoveg ovvdeoelg, A kal B. H A mpooBetet pua toAn xmpig va KAvel COMMIT.
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SQL - ZYNEAPIA A

BEGIN;

INSERT INTO cities (id, name, region, population)
VALUES (12, 'TpimoAn', 'MeAomdvvnoog', 30912);
SELECT count(x) FROM cities;

AMOTEAEXMA XTH ZYNEAPIA A

BEGIN
INSERT 0 1

SQL - ZYNEAPIAB

SELECT count(*) FROM cities;

AMOTEAEZMA XTH XYNEAPIAB

11
(1 row)

H B BAémer axoun 11 moAeig. H véa ypapun vdpyel, adha dev £xel yivel commit. MoAg 1 A kavel
comMIT, 1 B N BAETEL OTO EMOEVO qUeEry TNG.

SQL - ZYNEAPIAA

COMMIT;

ATIOTEAEZMA XTH ZYNEAPIA A

COMMIT

SQL - ZYNEAPIA B

SELECT count(x) FROM cities;

AMOTEAE:XMA XTH XYNEAPIAB
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Avtn n amopovwon eivar to I tov ACID. To ke@diaio 37 e€nyel mag v metuyaivel n PostgreSQL
XWPIC VA OTAUATA TOUG AVAYVOOTES KA TTO1A EMLITESA AITOUOV®OTIG LITAPYOUV.

OTav piIa eVTOAR ATTOTUYXAVEI

Av pia evtoAn péoa oe transaction astotiyet, n PostgreSQL Sev akvpwvel povo avtn. Badet oAdkAnpo
To transaction og KATAOTAOT CPAAUATOG KA1 ApVelTal KAOE ETOUEVT EVTOAT) LEXPT TO ROLLBACK.

SQL

BEGIN;

UPDATE products SET stock = stock + 5 WHERE id = 18;

INSERT INTO cities (id, name, region) VALUES (1, 'Aenva‘', 'Attikn');
SELECT stock FROM products WHERE id = 18;

COMMIT;

ANMOTEAEZMA

BEGIN
UPDATE 1

ERROR: duplicate key value violates unique constraint "cities_pkey"
DETAIL: Key (id)=(1) already exists.

ERROR: current transaction is aborted, commands ignored until end of transaction block

ROLLBACK

To SELECT artoppipBnKe ka1 To COMMIT &yve otV tpa&n ROLLBACK, OTIG Aéet 1 asmtavnor. H abénon tov
artoBepartog xabnke pad pe v amotuynuevn eloaywyn. Eival akpiBaog avtd mov Belerg. 'Eva
transaction eivai 0Aa 1} Tistota.

EIAIKA XTHN POSTGRESQL

AAAEG BATEIG AKUPWVOUV JOVO TNV EVTOAN TTOU ATTETUXE KOI a@rjvouv To transaction va cuveyioel. H
PostgreSQL d¢ev 10 Kdvel. Av BEAEIG QUTH TN CUPTTEPIPOPA, XPEIGleoal savepoints. To psql £xEl TN PUBUION \set
ON_ERROR_ROLLBACK interactive, TTOU Bdel autOparta savepoint Tpiv atré KAOe eVTOAr 6TaV TTANKTPOAOYEIG.

Savepoints

"Eva SAVEPOINT 6vopa O|UASEVEL €va oMpeio peoa oo transaction. To ROLLBACK TO SAVEPOINT Gvopa AKUPWVEL
0,TL £y1ve Petd amd avTo kat to transaction cuveyidel kavovikda.

SQL

BEGIN;

UPDATE products SET stock = stock + 5 WHERE id = 18;

SAVEPOINT before_city;

INSERT INTO cities (id, name, region) VALUES (1, 'Aerva‘', 'ATttikn');
ROLLBACK TO SAVEPOINT before_city;

SELECT stock FROM products WHERE id = 18;

COMMIT;
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ANMOTEAEZMA

BEGIN
UPDATE 1
SAVEPOINT

ERROR: duplicate key value violates unique constraint "cities_pkey"
DETAIL: Key (id)=(1) already exists.

ROLLBACK

COMMIT

H asmtotuynuévn etoaywyn akvpwdnke, adAAd n adénon tov amobepatog eueve kat ytve commit. Ta
savepoints elvail xprolpa 0tav £va Pripa emTPENeTal va AToTUXEL, Y1 TAPASELY LA OTAV (POPTOVELS
TTOMEG Ypapuueg kot BEAe1g va mapadeiyperg 6oeg eivan Aabog.

Kail To oxijua gival transactional

>tnv PostgreSQL oyeS0v OAeg 01 EVIOAES OYTIUATOC, OTTWC TO CREATE TABLE KOl TO ALTER TABLE,
OULUUETEXOVY O¢ transactions. Mia aAAQyT] OXT|LLATOG TTOV ATTOTUYXAVEL 0TI HEoT dev agrjvel ) faon
ULO00AAQLYLEVT).

saQL

BEGIN;

CREATE TABLE gift_messages (order_id integer PRIMARY KEY, message text);
ALTER TABLE orders ADD COLUMN gift boolean NOT NULL DEFAULT false;
ROLLBACK;

SELECT to_regclass('gift_messages') AS table_exists;

AMNOTEAEZMA

BEGIN

CREATE TABLE
ALTER TABLE
ROLLBACK

table_exists

To to_regclass EMOTPEPELNULL OTAV 0 siivakag dev vitapyet. O mivakag kal n otnAn e€apaviotnkay pe
To ROLLBACK. EEaipean elvan AMlyeg eVTOAEG OTIG TO CREATE INDEX CONCURRENTLY KCQIL TO VACUUM, IOV OgV TPEXOLV
uéoa oe transaction.
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Deferred constraints

'Eva constraint eAéyyetal kavovikd petd amod kae evioAr). Mepikég (popeg Hia arayn mepva amd
evd1aEeoT KATAOTAOT) IOV TTapafiadel Tov Kavova, aAAA 1 TENKT Katdotaot eival owot). H kAaoikr)
TEPUTTOOT) lval 1 avTaAAayn S0 HovadIKOV TIUGV.

sSQL

CREATE TABLE shelf (
product_id integer PRIMARY KEY REFERENCES products (id),
position integer NOT NULL,
CONSTRAINT shelf_position_unique UNIQUE (position) DEFERRABLE INITIALLY IMMEDIATE

);
INSERT INTO shelf VALUES (1, 1), (2, 2);

AMNOTEAEZMA

CREATE TABLE
INSERT 0 2

SQL

UPDATE shelf SET position = 2 WHERE product_id = 1;

ATMOTEAEZMA

ERROR: duplicate key value violates unique constraint "shelf_position_unique"
DETAIL: Key ("position'")=(2) already exists.

TO DEFERRABLE ETITPETEL OTO transaction va avafAaiel Tov EAey)0 HEXPL TO COMMIT UE TNV EVTOAT| SET
CONSTRAINTS.

sQL

BEGIN;

SET CONSTRAINTS shelf_position_unique DEFERRED;
UPDATE shelf SET position = 2 WHERE product_id
UPDATE shelf SET position 1 WHERE product_id
COMMIT;

SELECT x FROM shelf ORDER BY position;

1
N
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ANMOTEAEZMA

BEGIN

SET CONSTRAINTS
UPDATE 1
UPDATE 1
COMMIT

product_id | position

2 | 1
1] 2

(2 rows)

Avapeoa ota 0o uPbATE Svo ypapuuég etyav Beomn 2. Kaveig Sev to €18e, yiati 0 EAeyX0g EYIVE OTO COMMIT,
OTav 1 KAtdotaon ntav Eava owoTn.

ACID

O1 T€00ep1g eYYUNOELG EVOG transaction €yovv ouvTopoypapia.

pdupa Eyyinon Mwg TNV €ideg
A - Atomicity OAa n TiTToTa ROLLBACK META aTTO OQAAPQ
C - Consistency Ta constraints Io0xUoOUV PETA deferred constraints

ato kKadBe commit

| - Isolation Ta TauTOXpova transactions v o1 U0 cuvedpieg
BAéTTOUV HIOEG OAAQYEG

D - Durability 0,m &yive commit emiei atmod o server ypdagel oto WAL TTpIv atravtrioel
crash

To WAL, write ahead log, eivat £va apyeio oto omoio 1 PostgreSQL ypaget kabe arayn mpv v
£pappogel otoug mivakeg. 'Otav To COMMIT eIOTPEWEL, 1) aAAayn etvan 118N otov Sioko. Metd amo crash,
n Baon Eavamailel to WAL kat @tavel otny id1a katdotaon.

NArIAA

Kpdrta Ta transactions oUvtopa. ‘Eva transaction 1rou pével avoixto kpatd locks o€ ypappég TTou GAAage Kal
euTTOdiCel TN BAon va kabapioel TTAAIEG EkBOTEIG YpaupwV. [MoTE pnv TTEPINEVEIG aTTAVTNON XPNOTN ) KAAGN O€
eEwTEPIKG cUOTNUA Péoa o€ avoixTod transaction. Ta ke@dAaia 29 kai 38 deiXVOUV TIG GUVETTEIEG.

KPATA AYTO

To BEGIN avoiyel transaction, To comMIT KAVEI TIG AAAAYEG PHOVIUEG KOI OPOTEG KAl TO ROLLBACK TIG AKUPWVEL. XTNV
PostgreSQL éva opdApa akupwvel 0AOKANPO To transaction, eKTOG av eTMIOTPEWEIG o€ savepoint. Kai or aAAayEg
oxnuarog gival transactional.
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Aokioeig

AzZKHzIH 19.1 MNapayyeAia TTou dev €yive

Ye transaction, mpooOeoe pa mapayyeAia pending TOL TEAATH 26 OTIG 2026-06-30 12:00. BAAE [1al ypapun
LLE TO TTPOIOV 3 KAl TTOCOTNTA 2 OTNV TIUT TOV TTPOIOVTOC, XPNOUOTTOIOVTAG TO currval TNG aKoAovbiag

TOV TTAPAYYEAL®V V1A TO order_id. Eppavioe tn ypapun, kKAve ROLLBACK ko Sei&e OTL 0 teAdng 26 Sev
£yl mapayyehieg.

ANAMENOMENO AMOTEAEZMA
BEGIN

INSERT 0 1

INSERT 0 1

order_id | product_id | quantity | unit_price

164 | 3] 2 | 9.90
(1 row)

ROLLBACK

orders

(1 row)

AZKHIH 19.2 Transaction o€ c@dApa

Eekiva transaction, avénoe katd 10% Vv Tur) TOU TPOIOVTOC 5 Kat petd Sokipaoe va Paierg tpoidv ue
sku BK-PRG-001, TTOV LITAPYEL 1181). AOKIHOAOE EvAl SELECT TNG TIUNG, KAVE ROLLBACK KA EUPAVIOE EQvA TNV
.

ANAMENOMENO ANMOTEAEZMA

BEGIN

UPDATE 1

ERROR: duplicate key value violates unique constraint "products_sku_key"
DETAIL: Key (sku)=(BK-PRG-001) already exists.

ERROR: current transaction is aborted, commands ignored until end of transaction block

ROLLBACK
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AZKH:H 19.3 @OpTwON pe savepoints

Ye transaction, tpooOeoe Tpelg katnyopieg pia pia, pe id 14, 13 KAl 15 KAl OVOULATA Natxvisia, Epyaleia
KOl KAnog, OAEG e Yyoveéa Vv 11. BdAe savepoint sptv asmo kaBe eloaywyr), ©OTE 1 amoTuyid TNg
Seltepng, mov EXEL LITAPYOV id, VA UNV AKLPWOEL TIG AMeG. Kave coMMIT Kt eHPAVIOE TIC KATNYOpleg pe
id artd 13 Kot TAVE.

ANAMENOMENO AMOTEAEZMA

BEGIN

SAVEPOINT
INSERT 0 1
SAVEPOINT

ERROR: duplicate key value violates unique constraint "categories_pkey"
DETAIL: Key (id)=(13) already exists.

ROLLBACK
SAVEPOINT
INSERT 0 1
COMMIT

id

name parent_id

14 | Nawyxvidra
15 | KAmog
(3 rows)

I

13 Mpageio | 11
I
I

AZKHIH 19.4 AAAOYNQ OXAMOTOG TTOU AVAIPEiTAl

Ye transaction, mpooOeoe OTOV customers OTNAT loyalty_points AKEPALO LLE TIPOETIAOYT) O Kal Swoe 100
TOVTOLG OTOV TTEAATN 1. EppAavioe Toug TOVTOUG TOV, KAVE ROLLBACK KAt EAEYEE AV 1] OTNAN LITAPYEL
AKOUT POTMOVTAG TOV KATAAOYO information_schema.columns.

ANAMENOMENO ATMOTEAEZMA
BEGIN

ALTER TABLE

UPDATE 1

id | loyalty_points

1] 100
(1 row)

ROLLBACK

columns_named_Tloyalty

(/]
(1 row)
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AZKHzH 19.5 AvTaAAayn 8écewv

Ytov mivaka shelf tng Oewplag, mtpoobeoe to mpoiov 3 ot O¢on 3. Metd, oe éva transaction pe deferred
constraint, kave 1o TPOIOV 3 TPWTO, TO 1 SevTePO KAl To 2 Tpito. Epgpavioe tov mivaka katd 0¢on.

ANAMENOMENO ATMOTEAEZMA

INSERT 0 1

BEGIN

SET CONSTRAINTS

UPDATE 1

UPDATE 1

UPDATE 1

COMMIT

product_id | position
3 | 1
1| 2
2 | 3

(3 rows)
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KE®AAAIO 20

Views kal materialized views

‘Eva view gival éva query pe ovoua. To XxpnoIPOTIOIEIC oav TTivaka,
aAAG Oev KpaTh dedopEva Kal DeEixVEl TTAVTA TNV TPEXOUOO

kKatdoTaon. ‘Eva materialized view amroBnkevel TO aTTOTEAECUA Kl
gival ypriyopo, JE To KOOTOG OTI TTAAILOVEI HEXPI VA TO AVAVEWOEIG.

CREATE VIEW

H a&la piag mapayyeAiag Xpelaotnke o€ TOAMA ke@ahaia kal kaBe popd ypagape to 1810 sum(quantity *
unit_price) U GROUP BY. 'Eva view Sivel Ovoua og autd To query.

SQL

CREATE VIEW order_totals AS

SELECT o.id AS order_id, o.customer_id, o.status, o.created_at,
COALESCE(sum(oi.quantity * oi.unit_price), @) AS total

FROM orders AS o

LEFT JOIN order_items AS oi ON oi.order_id = o.id

GROUP BY o0.1id;

AMOTEAEZMA

CREATE VIEW

A6 €8 KA1 TEPA TO order_totals Xprolooleital oe kabe query Ommg £vag mivakag.
saL

SELECT c.first_name, c.last_name, sum(t.total) AS revenue
FROM order_totals AS t

JOIN customers AS ¢ ON c.id = t.customer_id

WHERE t.status NOT IN ('cancelled', 'refunded')

GROUP BY c.id

ORDER BY revenue DESC

LIMIT 3;

AMOTEAEZMA

first_name | last_name | revenue
Yopia | AAegiov | 7946.20
YTEALOG | Kovtooivkog | 7291.60
I lwpyog | NomaddénovAog | 6630.00
(3 rows)

To view Sev amoBnkevet ypauueg. Kabe popd mtov 1o xpnoipomnoieig, n PostgreSQL avtikabiotd to
OVOLLA TOV L€ TO qUEry TOL Kal 0XeS1Ael To CUVOAIKO query asd Tnv apxr. I' avtd eva view Sev eivan
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OUTE 7110 apyO OVTE TT0 YPTYOPO AITO TO query stov mepiexel. Kat yU avto Selyvel mavta ta tpExova
Sebopeva.

SQL

INSERT INTO order_items (order_id, product_id, quantity, unit_price)
VALUES (162, 22, 1, 249.00);

SELECT order_id, status, total FROM order_totals WHERE order_id = 162;

AMOTEAEZMA

INSERT 0 1

order_id | status | total

162 | pending | 249.00
(1 row)

H mapayyelia 162 eixe afia 0 kal topa £XEL 249. AeV XPEIAOTNKE KAUIA EVI|UEPWOT] TOV View.

T kepdielg

"Eva view Sivel tpia mpayuata. pota, emavaypnoponoinon. O opiopog g a&iag mapayyeiiog
ypAageTal o€ &va onueio kat av aAA&el, yia mapaderypa yia va apaipel EKITTOOEIS KOLTTOVIQV, AAAeEL
stavtoL pad.

AgVtepo, amhovatepn Siemtapn. 'Eva query avagpopdg S1afadet order_totals AVTi Y10 joins KAl GROUP BY.

Tpito, é\eyyo mpooPaong. 'Evag xpriotng wiropei va £xel Sikaiwpa va Siafadet eva view mov deiyvel
uovo dvoua Kat JTOAN TEAATQOV, X0Pig Sikaimpa oTov mivaka customers pe Ta email kot ta tnAépwva. To
KEPAAALO 41 ETNOTPEPEL G AVTO.

AAAayn kai Siaypa®ni

TO CREATE OR REPLACE VIEW QAAAZEL TOV 0P1OU0 £vOg view. Mitopel va tpocBeael 0TriAeg 0To TEAOG, AAAL
Oev LWITOPEL VA aQAIPECEL 1) VA LETOVOUAOEL LITapyovoeg. ['a Tetoleg aAAAYES KAVELS DROP VIEW KOl CREATE
VIEW.

H Bdon Epet mora views e€aptaovTal asmod mo10vg MVAKEG KAt OTHAES. Aev og a@rvel va opnoeig katt
7OV XPEIAdeTAL EVa View.

SQL

ALTER TABLE order_items DROP COLUMN unit_price;

AMOTEAEZMA

ERROR: cannot drop column unit_price of table order_items because other objects depend on it
DETAIL: view order_totals depends on column unit_price of table order_items
HINT: Use DROP ... CASCADE to drop the dependent objects too.

To DROP ... CASCADE Ba €oPnve kat to view. Xpno1posmoinog to povo otav EEpeig mota avtikeipeva Ha
ofnotovv pad. To puvupa GOAAUATOG TA AVAPEPEL.
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Views 1TOU déxXOVTAI AAAQYEG
"Eva amAo view, pe £vav sivaka 0To FROM KO XwPig GROUP BY, DISTINCT 1] aggregates, SExeTal INSERT, UPDATE
kat pELETE. H PostgreSQL petagppadet tnv aAlayn o aAAayr) Tov mivaka.

SQL

CREATE VIEW active_products AS

SELECT id, sku, name, category_id, price, stock, active
FROM products

WHERE active

WITH CHECK OPTION;

UPDATE active_products SET stock = stock + 1 WHERE sku = 'PR-005'
RETURNING sku, stock;

AMOTEAEZMA

CREATE VIEW

sku | stock
PR-005 | 1
(1 row)
UPDATE 1

TO WITH CHECK OPTION Qrtayopevel adayeg tov Ba Efyadav tn ypauur| asmo to view. Xwpig avto, eva
INSERT LEG® TOL view Ba ptopovoe va BAlel avevepyo mpoiov, ov peta dev Ba eppavicotav oto 1810
view.

saQL

UPDATE active_products SET active = false WHERE sku = 'PR-005';

AMOTEAEZMA

ERROR: new row violates check option for view "active_products"

DETAIL: Failing row contains (18, PR-005, Webcam HD, 9, 59.00, 30.00, 1, f,
{neprpeperakd,video}, {"microphone": true, "resolution": "1920x1080"}, Kduepa Full HD
yla TNAEGLAOKEYELG. ).

Materialized views

"Eva view vitodoyidel to query tov kaBe @opd. T'a éva Papl query o peyalovg TVAKES, TOU
epuavidetal oe kabe POpTwOoN pag oeAidag, avto umopel va kootidel. 'Eva materialized view extelel
TO quUery pia (popd kal asroBnKevel TO ATOTEAECLA OAV TVAKA.
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SQL

CREATE MATERIALIZED VIEW monthly_revenue AS

SELECT date_trunc('month', created_at)::date AS month,
count(x) AS orders,
sum(total) AS revenue

FROM order_totals

WHERE status NOT IN ('cancelled', 'refunded')

GROUP BY 1;

SELECT * FROM monthly_revenue WHERE month >= '2026-04-01' ORDER BY month;

AMOTEAEZMA
SELECT 18
month | orders | revenue
2026-04-01 | 8 | 4026.50
2026-05-01 | 18 | 10338.80
2026-06-01 | 29 | 9323.90
(3 rows)

To GrouP BY 1 opadormotel pe tnv mp®TN OTNAN NG Alotag. To KE@AAAL0 4 TO ATEPUYE Y1A TO ORDER BY,
OAAA 0€ £va OUVTOWO 0ploud OTtwg avtog Stafdadetar evkoAa. 'Eva materialized view popel va
Baoiletal o KAvoViKO view, OMwg €56 OTO order_totals.

To k60Tog elval 0Tt Ta Sedopéva Tov Talwvouyv. Mia veéa mAnpouévn mapayyela dev epgavidetal
UEXPL VA {NTIOEIG AVAVEWOT) L€ REFRESH MATERTALIZED VIEW.

saQL

INSERT INTO orders (customer_id, status, created_at)

VALUES (30, 'paid', '2026-06-30 10:00');

INSERT INTO order_items (order_id, product_id, quantity, unit_price)

VALUES (currval(pg_get_serial_sequence('orders', 'id')), 12, 1, 2199.00);
SELECT month, orders, revenue FROM monthly_revenue WHERE month = '2026-06-01"';

REFRESH MATERIALIZED VIEW monthly_revenue;
SELECT month, orders, revenue FROM monthly_revenue WHERE month = '2026-06-01"';

AMOTEAEZMA

INSERT 0 1
INSERT 0 1

month | orders | revenue

2026-06-01 | 29 | 9323.90
(1 row)

REFRESH MATERIALIZED VIEW

month | orders | revenue
2026-06-01 | 30 | 11522.90
(1 row)
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To ReFrReESH EavaekTeel To query kat avtikabiotd ta dedopéva. ‘'Ooo Srapkel, kheildwvel To materialized
view ka1 kaveig 6ev pmopel va 1o S1afaoet. To REFRESH MATERTALIZED VIEW CONCURRENTLY EITITPEIEL
AVAYVOOELC KATA TNV avavewmaoT), aAAd xpetaletan unique index oto materialized view, wote va ptopet
VA AVTIOTOIXI0EL TTAAEG KAL VEES YPAUUEG.

sQL

CREATE UNIQUE INDEX monthly_revenue_month ON monthly_revenue (month);
REFRESH MATERIALIZED VIEW CONCURRENTLY monthly_revenue;

ATNOTEAEZMA

CREATE INDEX
REFRESH MATERIALIZED VIEW

NATIAA

H PostgreSQL dev avavewvel TToté pévn Tng éva materialized view. KAtoiog TrpETrel va TPEXEI TO REFRESH, OTTO
€va cron job, ammd Tnv epappoyn ) amo trigger. Mpiv @TIAEEIS éva, atTro@dacioe TTOCO TTAAIA SESOPEVA AVTEXEI
41010G TO BI10BACE! KAl TTOI0G B TO AVAVEWVEL.

KPATA AYTO

‘Eva view gival éva ammoBnkeupévo query. Agv Kpatd dedopéva, deixvel TTAvVTa TNV TpEXOUCA KATAOTAON Kal EXEI
Tnv amédoan Tou query Tou. 'Eva materialized view amroBnkeuel 1o atmrotéAecpa, diaBdleTal ypriyopa Kal
QVAVEWVETOI HOVO JE REFRESH.

AoOKNOE€Ig

AZKHIH 20.1 ETmra@ég meAatwv

d11a&e view customer_contacts UE id, OVOLATETIMVULO MG full_name, OVOLA TTOANG 1) dyvwotn WG city KOL TO
pwTo S1abeo1po amd email kat TNAEP®VO ¢ contact. Eppavioe toug meAdteg 8 £wg 12 arto To view.

ANAMENOMENO AMOTEAEZMA

CREATE VIEW

id full_name city contact

I

8 | NMovayiwtng BaoiAeiov | ABAva p.vasileiou@example.gr
I
I

| I
: ) | AO | p.ve :
Yopla AAegiov | BbéAog | sofia.alexiou@example.gr
| I
| I
I I

9

10 | Xprotog MixanAidng ayvwotn christos.m@example.gr

11 | Iwdvva Monmd Iwdvviva | ioanna.pappa@example.gr
12 | AAEEavdpog Olkovéuov | ABrva alex.oikonomou@example.gr

(5 rows)
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AZKHIH 20.2 Méon adia avd kardoTaon

XPNOUOTTOIMVTAG TO View order_totals Tng Bemwpliag, eupavioe yia kdbe xatdotaon to mAnbog tov
TapayyeAV Kot ) peon adla tovg pe §vo dekadika.

ANAMENOMENO ATMOTEAEZMA

status | orders | avg_total
paid | 6 | 600.72
pending | 3| 548.07
refunded | 3| 539.67
delivered | 125 | 478.62
cancelled | 14 | 252.00
shipped | 12 | 167.06
(6 rows)

AIKHZH 20.3 Elocaywyn péoa amé view

Meéoa armd 10 active_products, TPOCOETE TO TTPOTOV PR-007 LLE OVOUA Hub USB, KATNyopia 9, Tiumn 29,
artofepa 40 kAt active ahnBeg. Metd Sokipaoe va poaBEoelg To PR-008 |IE active WPEVLOEG.

ANAMENOMENO AMOTEAEZMA

31 | PR-007
(1 row)

INSERT 0 1

ERROR: new row violates check option for view "active_products"
DETAIL: Failing row contains (32, PR-008, KaAwbio HDMI, 9, 9.00, null, 100, f, {}, {}, null).

AIKHZH 20.4 Kopu@aia Trpoiévra wg materialized view

®1ae materialized view product_sales U€ product_id, OVOLQ, CUVOANKA Tepdyla Kat £008a amod

mapayyelieg mov dev akvpwOnkav ovte emotpagpnkav. Epgavioe ta tpia mpoidvta e ta peyahvtepa

£ooda.

ANAMENOMENO ATOTEAEZMA

SELECT 29
name | units | revenue
Laptop Pro 16 | 11 | 23989.00
Laptop Student 15 | 11 | 7139.00
Laptop Aero 14 | 6 | 6844.00

(3 rows)
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AzkHzH 20.5 lMaAid dedopéva Kal avavéwon

310 product_sales TNG IPOTNYOVUEVNS AOKNONG, TTpOobeae pia mAnpwuevn mapayyeAia Tov TeAdtn 26 pe
Tpla Actpuato movtikt. Epgdavioe ) ypauur tov mpoiovtog amo to materialized view mptv kat petd amd
REFRESH.

ANAMENOMENO AMOTEAEZMA

SELECT 29
INSERT 0 1
INSERT 0 1

units | revenue

9 | 224.10
(1 row)

REFRESH MATERIALIZED VIEW

units | revenue

12 | 298.80
(1 row)
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Advanced SQL

Epyaleia tov pHetatpemovy eva query asmo pa Alota GIATpwv o€
npoypappa. CTE, avadpourn, window functions, moAvdiaotateg
ouvvopetg, JSONB kat avadntnon keluevou e trigrams.
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KE®AAAIO 21

CTE pe WITH

‘Eva CTE divel dvopa o€ €va evOIAPECO ATTOTEAECUA KAl TO
TOTTO0ETEI TTPIV aTTd TO KUPIo query. ‘Eva peydAo query diaBadletal
TOTE ATTO TTAVW TTPOC Ta KATW, BriMa Bripa. 2tnv PostgreSQL éva
CTE pTopei etriong va aAAalel dedopéva.

WITH

Y10 keahauo 11 S1opBwoaye to fan out pe Svo derived tables péoa oto FrRoM. To query SovAgve, aAAAG
yia va 1o kataAafeig enperne va 1o Stafdoelg amod péoa mpog ta e€w. 'Eva CTE, common table
expression, ypagel ta idia fripata otnv apyr], Le OVoud.

SQL

WITH item_totals AS (
SELECT order_id, sum(quantity * unit_price) AS items_total
FROM order_items
GROUP BY order_id

),

paid_totals AS (
SELECT order_id, sum(amount) AS paid_total
FROM payments
GROUP BY order_id

)

SELECT o.id, it.items_total, pt.paid_total
FROM orders AS o

JOIN item_totals AS it ON it.order_id
JOIN paid_totals AS pt ON pt.order_id
WHERE o.customer_id = 13

ORDER BY o0.1id;

0.id
0.id

AMOTEAEZMA

id | items_total | paid_total
20 | 114.90 | 114.90
35 | 690.80 | 690.80
40 | 2527.50 | 2527.50
41 | 289.00 | 289.00
82 | 164.00 | 164.00
(5 rows)

To WITH akoAovBeital asod Eva 1) TEPLO0OTEPA OVOLATA, TO KaBEva e eva query oe mapevOeoelg,
XWPopEvVa e kopua. Metd €pyxetal To KUP1o query, JTov XPNoUomolel Ta ovopata oav mivakeg. Ta
CTE vmapyouvv Hovo yia auto To query.
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BrijpaTta 1Tou XTifouv TO £éva TTAVW OTO AAAO

"Eva CTE pmopet va ypnowuosotel ta iponyovueva. "Etot éva tpofAnua pe mola fripata ypagpetat pe
TN 0€1pA 70V TO oKEPTETAL. Ot TEAATEG TTOL EOSEWPAV TTEPIOCOTEPA ATTO TOV HECO TTEAATT PpioKovTal o€
Tpia frjnata.

sSQL

WITH order_value AS (
SELECT o.id, o.customer_id, sum(oi.quantity * oi.unit_price) AS total
FROM orders AS o
JOIN order_items AS oi ON oi.order_id = o.id
WHERE o.status NOT IN ('cancelled', 'refunded')
: GROUP BY o.1id
customer_value AS (
SELECT customer_id, sum(total) AS spent, count(x) AS orders
FROM order_value
GROUP BY customer_id

aoerage AS (
SELECT avg(spent) AS avg_spent FROM customer_value

SELECT cv.customer_id, cv.orders, cv.spent, round(a.avg_spent, 2) AS avg_spent
FROM customer_value AS cv

CROSS JOIN average AS a

WHERE cv.spent > 1.5 x a.avg_spent

ORDER BY cv.spent DESC;

AMOTEAEZMA
customer_id | orders | spent | avg_spent
9 | 7 | 7946.20 | 2393.82
23 | 7 | 7291.60 | 2393.82
2 | 8 | 6630.00 | 2393.82
14 | 6 | 5177.50 | 2393.82
8 | 7 | 4401.80 | 2393.82
13 | 5 | 3786.20 | 2393.82
(6 rows)

KaBe Pripa exetl dvopa mov Agel T mepiexel. Av eva amotéleoua gaivetal AabBog, avtikablotdg to kUplo
query L& SELECT * FROM customer_value KOl EAEYYELS TO eVO1AuETo Pripa. Avtr i Suvatdotta
QTOCPAALATOONG elval astod povI TnNg AOYog va ypagelg peyadia queries pe CTE.

'Eva CTE pmopet va ypnowuomoin et kat moAAeg popég oto 1610 query. ESwm kdBe unvag ovykpivetar pe
TOV KAADTEPO UNVa, oL LitoAoyiletatl asto to 1810 CTE.

EKAOZH 1.0 - ZEMTEMBPIOX 2026 180



SQL ME POSTGRESQL CTE pe WITH

SQL

WITH monthly AS (
SELECT date_trunc('month', o.created_at)::date AS month,
sum(oi.quantity * oi.unit_price) AS revenue
FROM orders AS o
JOIN order_items AS oi ON oi.order_id = o.id
WHERE o.status NOT IN ('cancelled', 'refunded')
AND o.created_at >= '2026-01-01"
GROUP BY 1

SELECT m.month, m.revenue,

round(100 * m.revenue / (SELECT max(revenue) FROM monthly), 1) AS pct_of_best
FROM monthly AS m
ORDER BY m.month;

AMNOTEAEZMA
month | revenue | pct_of_best
2026-01-01 | 1860.80 | 18.0
2026-02-01 | 3747.20 | 36.2
2026-03-01 | 1599.20 | 15.5
2026-04-01 | 4026.50 | 38.9
2026-05-01 | 10338.80 | 100.0
2026-06-01 | 9074.90 | 87.8
(6 rows)

Mwg ekTeAgitar éva CTE

Agto v PostgreSQL 12, éva CTE mov xprowuomoleitat pia popd kat Sev aradel Sedopéva
EVOMUATMVETAL 0TO KVPL0 query, onwg éva derived table. O planner pmopei va ompa&et giltpa tov
KUPLOL query pHéod Tov Kat va xpnotuostooel indexes. "Eva CTE stov pnouosmoteital ToAAES PpopES
LITOAOYIZETAL pia POPA KA TO ATTOTEAECUA TOV KPATIETAL O€ UVTUT).

Mmopeig va 0ploelg prTa TN CUUTEPIPOPA LUE AS MATERIALIZED T) AS NOT MATERTALIZED. TO JIP®OTO avaykadel
v PostgreSQL va vtohoyioet to CTE oAoxAnpo miptv aso to kuplo query. Eival xpriowuo otav eva
akp1Bo CTE ypnotpomoteitar moAES popég 1) otav Belerg va epmodioelg Tov planner va evompatmoet
£va Priua. Oa deig ) Stapopd ota plans Tov kepaiaiov 31.

MATIAA

> TTOAQIOTEPEG EKOOOEIG, TTPIV atrd TNV 12, kdBe CTE utroAoyifétav oAdkAnpo TTpiv atrd 1o KUpIo query. Oa
dlapdocig akéun oupBoulég ot Ta CTE eival apyd etmeidr| eutmodifouv Ta @iATpa va Tepdoouv péaa Toug. MNa
oUyxpoveG KDOTEIG OV I0XUEI, EKTOG OV YPAWEIG MATERTALIZED.

CTE 1ou aAAdadouv dedopéva

YtV PostgreSQL éva CTE pmopel va eivat INSERT, UPDATE T) DELETE L€ RETURNING. O1 YPQAEG TOU RETURNING
yivovtat to asoteheoua tov CTE kat piropoiv va tpo@odotrioovy v enduevn evioAr). 'Etolt Abvetan to
TPOPAN LA TOV KEPAAAIOUV 19, OOV TO id TNG VEAG TTAPAYYEAAS YPAPTNKE LLE TO XEPL.
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SQL

WITH new_order AS (
INSERT INTO orders (customer_id, status, created_at, shipping_city_id)
VALUES (30, 'paid', '2026-06-30 11:00', 1)
\ RETURNING id
’
lines AS (
INSERT INTO order_items (order_id, product_id, quantity, unit_price)
SELECT new_order.id, p.id, 1, p.price
FROM new_order
CROSS JOIN products AS p
WHERE p.id IN (14, 27)
RETURNING order_id, unit_price

INSERT INTO payments (order_id, amount, method, paid_at)
SELECT order_id, sum(unit_price), 'card', '2026-06-30 11:01'
FROM lines

GROUP BY order_id

RETURNING order_id, amount;

AMOTEAEZMA

order_id | amount

163 | 66.90
(1 row)

INSERT 0 1

Tpeig evtoAeg eyvav oe Eva query. KaBe query eivan éva transaction, omote eite pmaivouy kat ta Tpia
eite xavéva. To 1610 potifo petakivel ypapupeg amo Evav mivaka o€ AANOV, e DELETE ... RETURNING O€
CTE ka1 INSERT ... SELECT OTO KUP1O query.

'OAa Ta KOPUATIa evOG WITH BAETTOLY TV 181 £1KOVA NG PAOTG, AUTI) TTOL LI PXE TPV APXIOEL TO quUEry.

"Eva seELECT 010 KUp10 query Sev PAemel Tig alayeg mov kave eva CTE otov 1810 mivaka. BAemel povo
00 ETOTPEPEL TO RETURNING.

saL
WITH sold AS (
UPDATE products SET stock = stock — 1 WHERE id =1
RETURNING stock
SELECT (SELECT stock FROM sold) AS from_returning,
(SELECT stock FROM products WHERE id = 1) AS from_table;

ANMOTEAEZMA

from_returning | from_table

41 | 42
(1 row)

To from_table deiyvel To amoBepa mptv amtd v aAhayr). Av Beleig ) véa tun, m Stapfaderg and to
RETURNING.
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KPATA AYTO

To wiTH Bivel 6vopa o€ evdidueoa BApaTa Kal KAvel Eva peydAo query euavayvwaoTo atrd TTavw TTPog Ta KATW.
A6 TV PostgreSQL 12 ta CTE evowpaTwvovTal GTo KUPIO query éTav XpnaolyotrolouvTal pia gopd. ‘Eva CTE
JE INSERT, UPDATE I DELETE KOI RETURNING ETTITPETTEI TTOAAEG AAAQYEG O€ Eva ATOMIKO query.

AoKNo¢€Ig

AIKHZH 21.1 TIAnpwpég avd TepIPépeIa

Me 6o CTE, vitoAdyloe mpata 1o kKabapo oco tov AN pwoe KAOe teAdtng kot petd abpoioe 1o ava
neppepela katokiag. Epgpavioe mepipepera, mAn0og meAataov pe mANpwuEG Kot GUVOAO, Astd TO
HEYAADTEPO GUVOAO.

ANAMENOMENO ATMOTEAEZMA

region | customers | paid

AttikAg | 7 | 18233.60
Kevtpiki Makedovia | 6 | 15901.30
0eccoAia | 4 | 10167.30
KpAtn | 5 | 9150.40
Avtiki EAANGHa | 2 | 5092.60
‘Hre 1pog | 1| 2101.80
NeAondévvnoog | 1| 1158.60
Nétio Aryaio | 1 | 662.50
(8 rows)

AZKHzH 21.2 Mdvw a1wd Tov uEoo 6po TNG KATNYOPiag TOUG

Me CTE, vmoAoyioe ta £008a kA0e mpolovTog ammd mapayyeiieg mov 6ev akvpwbnkav ovte
EMOTPAPNKAV KAL TOV LECO OPO TV £000wV ava katnyopia. Eugdavioe ta mpoiovia pe esoda avm
QUTO TOV HECO OPO TNE KATNYopilag Toug.

ANAMENOMENO AMOTEAEZMA

name | revenue | category_avg
Bi{o¢ kot moAiteia touv AAEEN Zopumd 253.50 192.78
MOTWUEVA XWHATO 228.00 192.78
MaBaivw Python 541.00 430.67
KaBapdg KWO1KaG otnv mpdEn 456.00 430.67
PostgreSQL o€ BdBog 585.00 562.50
Laptop Pro 16 21790.00 9143.00
086vn 27" 4K 3948.00 1340.00
AKovoT1KA ANC 2647.00 1661.67
Mikpdowvo USB 1785.00 1661.67
Kaget1épa espresso 2241.00 1173.63
EpyovoulKh KapEKAQ 4624.00 2947.33
Mpogeio pvOU1éUEVOL VYOLC 3672.00 2947.33

(12 rows)
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AzZKHzH 21.3 MNapayyeAia o€ Eva query

Me data modifying CTE, npoco0Oeoe o€ éva query pia mapayyeAld pending TOU TTEAATI) 26 OTIC 2026-06-30
14:00 e SVO YPAUUES, TA TTPOTOVTA 5 KA1 6 0€ TTOCOTNTA 1 KA1 OTNV TPEXOVOA TIUN Tovg. Enéatpeye to
order_id, TO product_id KOl TNV TIUN TOV YPALU®DV.

ANAMENOMENO AMOTEAEZMA

order_id | product_id | unit_price
164 | 5 | 32.00
164 | 6 | 29.50

(2 rows)

INSERT 0 2

AZKHEIH 21.4 ApPXEI00ETNON KPITIKWV

DT1aEE MivaKa reviews_archive LE TNV 1610 SOUM LE TOV reviews, U€ CREATE TABLE reviews_archive (LIKE
reviews). METAKIVI|OE 0 QUTOV U Eva qUEry TIG KPLTIKES TTOV YPAPTHKAY 7iptv asto tov IovAlo tov 2025
Kal en€oTpeye To MAN00¢ Toug. Metd eu@AvIoe TO0ES KPITIKES EUELVAV OTOV reviews.

ANAMENOMENO ATMOTEAEZMA

CREATE TABLE
INSERT @ 23

archived | remaining
23 | 16
(1 row)

AZKHZIH 21.5 Ti BA&mrel To KUpPIO query

Ye éva query pe CTE, av&noe xatd 5 1o amdfepa twv mpoioviwy Tng KATnyopiag 13 eMOTPEPOVTAC id
ka1 véo amofepa. 1o kUPLlo query epeavioe yia kabe poiov to Ovopa asod ToV products, T0 amoBepa
OTw¢ TO PAETEL O Tivakag KAt To atdBepa asrd TO RETURNING.

ANAMENOMENO AMOTEAEZMA

name | table_stock | returned_stock
Epyovouilk Kop€KAa | 6 | 11
Mpageio pvOu1CoéuEVOL Vyoug | 3 8
dwtioTt1kO ypageiov LED | 27 | 32

(3 rows)
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KE®AAAIO 22

Recursive CTE yia d&vTpa Kal ypA@poug

‘Eva recursive CTE yxpnoiuyotroigi To OIKO TOU ATTOTEAECHA VIO va
TTAPAYEI VEEG YPANMEG, MEXPI VO JNV TTaPAYEl GAAEG. Eival o TpOTTOg
va dl1acXioeIg pia 1gpapxia ayvwaoTou BaBouc i va Bpelc dIadpouEC
o€ évav ypago e Eva query.

H dopun
210 Ke@AAA10 9 kABe emimebo TG 1epapyiag Twv LITCAANAWY ¥pelaloTay eva akoun self join. T'a
ayvwoto Babog ypetaleoar emavainyn. 'Eva recursive CTE £yet 500 koppdtia evwpeva e UNION ALL.

SQL

WITH RECURSIVE numbers AS (
SELECT 1 AS n
UNION ALL
SELECT n + 1 FROM numbers WHERE n < 5

)
SELECT n FROM numbers;

AMOTEAEZMA

To mpoto kouud eivat o anchor. Exteleitan pia popd kat Siver tig apyikeg ypauueg. To Sevtepo
elvatl o avadpopukog 0pog. Avapepetatl oto 1810 1o CTE, add o€ kaBe fripa PAETEL LOVO TIG YPAUUEG
IOV TTapnyaye o mponyovuevo Bnua. H PostgreSQL emavaiaufavel tov avadpouiko 0po uéypt va
emotpeyel undev ypaupég. To amotéAeopa eivat ) Evwon OAmV Twv nudtonv.

1o mapaderypa, to anchor ivel 1o 1. To mpwTo Pripa PAEmer to 1 kat Sivel o 2. To tétapto PAENEL TO 4
kau Siver 1o 5. To mépsmto PAETMEL TO 5, TO WHERE n < 5 TO astoppisrtel ka n avadpoun otapatd. Ia
ap1OuoVC TO generate_series eival amhovotepo. H avadpoun a&idel 0tav kabe Pripa xperaletan dedouéva
QUTO TivaKa.

Aldoxion dévTpou TTPOG TA KATW

O1 katnyopieg eivan §evrpo. Kabe katnyopla et parent_id mov Seiyvel otn yovikn ge.
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1 - BifAia 6 - HAekTpOVIKG

[ 3 - Texvoloyia } [ 2 - Noyorexvia J [ 10 - 'Hxog [ 7 - YmoloyioTég } [ 13 - F'pageio } [ 12 - Kouliva }

£

{ 4 - MpoypapuaTicuog } [ 5 - Bdoeig Sedopévwv } [ 8 - Laptops

)

\

9 - MNepiPpepeiakd

ZxAua 22.1 - To 8€vTpo Twv KaTnyopiwv. Tpeig pideg xwpig yovéa Kal Ewg dU0 eTTiTreda atmod KATwW.

'O)eg o1 vokatnyopieg tng katnyopiag BifAia, oe 600 Babog k1 av Bpiokovtal, eivat ot ypappég mov
PTAVELG EEKIVOVTAG ATTO TNV 1 KAl AKOAOVOOVTAG GLVEXXG TO parent_id AVATOOA.

SQL

WITH RECURSIVE tree AS (
SELECT id, name, parent_id, @ AS depth
FROM categories
WHERE id = 1
UNION ALL
SELECT c.id, c.name, c.parent_id, t.depth + 1
FROM categories AS c
: JOIN tree AS t ON c.parent_id = t.id
SELECT id, repeat(' ', depth) || name AS category, depth

FROM tree;

AMOTEAEZMA
id | category | depth
1 | BiBAia | 0
2 | Noyoteyvia | 1
3 | TexvoAoyia | 1
4 | Mpoypouuatiopés | 2
5 | Bdoelg dedopévwy | 2

(5 rows)

Ye kaBe Prina o join Ppiokel Ta TaSid TwV YPAUU®Y TOL TTPonyovuevoL Prinatog. To depth avEavetan
Katd éva oe kaBe eminedo. 'Otav eva Brjpa Sev Ppiokel madid, n avadpourn teAeiwvet.

MovoTtrdTtia Kal Tagivopunon

H oe1pd tov amoteAéopatog akorovbel ta Pripata. ITpaota 06Ao to emimedo 1, petd 6o To eminedo 2. INa
va eppavidetal kabe katnyopia KAT® aso T YOVIKT| g xpeiadeoat pa otAn ta&vounong. H mo
QUTAT] €lval TO HOVOTIATL aITo T pida.
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SQL

WITH RECURSIVE tree AS (
SELECT id, name, name AS path, @ AS depth
FROM categories
WHERE parent_id IS NULL
UNION ALL
SELECT c.id, c.name, t.path || ' / ' || c.name, t.depth + 1
FROM categories AS c
JOIN tree AS t ON c.parent_id = t.id
)
SELECT repeat(' ', depth) || name AS category, path
FROM tree
ORDER BY path;

AMOTEAEZMA
category | path
B1BA{ia B1BAia
Noyoteyvia B1BA{a / Noyoteyvia
Texvoloyia B1BA{a / TexvoAoyia
Bdoei1g debopévwy | B1BAla / Texvoloyia / Bdoeig Hedopévwv
MPOYPUUUATLONAG B1BA{a / TeyvoAoyia / Mpoypauuatiopog
HAEKTPOV 1KA HAgkTpoOv LKA
‘Hxog HAektpovikd / Hyog
YToAOY 10TEG HAgKTPOV1KA / YTMOAOY10TEGQ
NepleepeLakd HAekTtpovikd / YmoAoylotécg / Meploepelakd
Laptops HAekTpovikd / YnoAoyilotég / Laptops
Initt Initt
Fpageio Ynitt / Fpageio
KovCiva nitt / KouCiva
(13 rows)

To anchor Eexva Topa atd dOAeg TIG PiEG, parent_id IS NULL, OTTOTE TO QAWIOTEAEOUA EIVAL OAOKAN PO TO
6&vtpo. H PostgreSQL £yet kau pia e181kn oUVTAEn yia auTo, TO SEARCH DEPTH FIRST BY, JTOU (PTIAYVEL TN
oAn ta&ivounong avtopata.

SQL

WITH RECURSIVE tree AS (
SELECT id, name, @ AS depth FROM categories WHERE parent_id IS NULL
UNION ALL
SELECT c.id, c.name, t.depth + 1
FROM categories AS c
JOIN tree AS t ON c.parent_id = t.id
) SEARCH DEPTH FIRST BY name SET ordering
SELECT repeat(' ', depth) || name AS category
FROM tree
ORDER BY ordering;
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ANMOTEAEZMA

category

B1BA{a
Noyoteyvia
TexvoAoyia
Bdoe1g dedopévwy
MEoyPUUUATIONAG
HAEKTPOV 1KA
‘Hyog
YMOAOY10TECQ
Nepleepe Lakd
Laptops
Imitt
pageio
KouCiva
(13 rows)

MNMpog Ta TTavw

H avaSpopun dovAevel kat avtiotpopa. To breaderumb pag katnyopiag, n aAvoida twv yovewmy ng
uéxpt ) pida, Eexkva amd v katnyopia kat oe kabe Pripa Ppiokel tn yovikn g,

SQL

WITH RECURSIVE up AS (
SELECT id, name, parent_id, @ AS level
FROM categories
WHERE name = 'Laptops'
UNION ALL
SELECT c.id, c.name, c.parent_id, u.level + 1
FROM categories AS c
JOIN up AS u ON c.id = u.parent_id

)
SELECT string_agg(name, ' / ' ORDER BY level DESC) AS breadcrumb
FROM up;

AMOTEAEZMA

breadcrumb

HAekTpovikd / YmoAoylotég / Laptops
(1 row)

H povn Stagopa asto tn 51aoyion mpog ta KATe eival n katevBuvon tov join, c.id = u.parent_id AvTi yia

c.parent_id = t.id.

Aggregates TTavw o€ UTTOBEVTPA

"Eva ouyvo tpofAnua eivat va abpoioeig kat ya pa katnyopia padi pe OAeg tig viokatnyopieg tng. H
ADon eivan va kpatdag oe kabe ypauur) g avadpour|g amd mowa pida Eexivnoe.
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SQL

WITH RECURSIVE tree AS (
SELECT id AS root_id, id
FROM categories
WHERE parent_id IS NULL
UNION ALL
SELECT t.root_id, c.id
FROM categories AS c
JOIN tree AS t ON c.parent_id = t.id
)
SELECT root.name AS root_category, count(p.id) AS products
FROM tree AS t
JOIN categories AS root ON root.id = t.root_id
LEFT JOIN products AS p ON p.category_id = t.id AND p.active
GROUP BY root.name
ORDER BY products DESC;

AMOTEAEZMA

root_category | products

HAektpovikd | 12
BiBA{a | 10
Initt | 6
(3 rows)

KaBe ypauur tov tree eivat éva {edyog pidag kat arroyovov. MeTd To join pe ta spoiovia, 1

opadoroinon ava pida HeTpA Ta TTPOTOVTA OAOUL TOL LITOSEVTPOVL.

Fpdagol Kal KUKAoI

Ye eva 8&vtpo 1 avadpour) oTapatd Tavia, agol kabe Siadpour KATaANyel o€ UANO. e Evay Ypago
pe KUKAovg pmopel va emotpe@el ota id1a onpeia yia mavia. Ag opioovpe tig Stadpopeg Stavoung

avapeoa oTig OAeLS, e Stapkeia oe MPeg.

SQL

CREATE TABLE routes (
from_city integer REFERENCES cities (id),
to_city integer REFERENCES cities (id),
hours numeric(4,1) NOT NULL,
PRIMARY KEY (from_city, to_city)

INSERT INTO routes VALUES

(1, 3, 3.0), (3, 1, 3.0), (2, 5, 4.0), (5, 6, 1.0), (6, 5, 1.0),
(5, 2, 2.5), (2, 5, 2.5), (1, 4, 9.0), (4, 8, 2.0), (8, 4, 2.0),
(3, 7, 3.5), (7, 2, 3.0), (1, 9, 3.0), (1, 10, 12.0);

AMOTEAEZMA

CREATE TABLE
INSERT 0 14
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O1 moAe1g oV PTavelg amo v ABnva, pe Tov ouvoAikd Xpovo, Bpiokovtal e avadpor) Tov TPocheTel
pia axpun oe kaBe Prpa. H tpmdn mpoomabeia amotuyyavel yia Evav Adyo mov Sev €xel 0XEoT) e TOVG
KOKAOULC.

SQL

WITH RECURSIVE reach AS (
SELECT r.to_city AS city, r.hours AS total_hours
FROM routes AS r
WHERE r.from_city =1
UNION ALL
SELECT r.to_city, re.total_hours + r.hours
FROM routes AS r
JOIN reach AS re ON r.from_city = re.city

)
SELECT * FROM reach;

AMOTEAEZMA

ERROR: recursive query "reach" column 2 has type numeric(4,1) in non-recursive term but type numeric overall
LINE 2: SELECT r.to_city AS city, r.hours AS total_hours

HINT: Cast the output of the non-recursive term to the correct type.

O1 oAeg Tov anchor opilovv Toug TUmtovg tov CTE. To hours €lval numeric(4,1), ev®d To abpoloua otov
avadpopko 0po eival oketo numeric. H PostgreSQL amattel akpifmg id1ovug Tomovg kat to hint Aget
AVoT. Metatpénelg  otnAn tov anchor.

Ynapyet kau Sevtepo mpofAnua. O ypagpog £xel kUkAovg, yia mapaderyua Adpioa, Borog kat Eava
Adaproa, omtdte ) avadpoun dev Ba otapatovoe ote. Ia va un yupilel o moAelg mov £xel 118N mepdoet,
N PostgreSQL €yet 1o cYcLE. Znuadevel T ypapur| tov EavaBpiokel TOAN TOU HOVOTATION KAl OTAUATA
exel.

SQL

WITH RECURSIVE reach AS (
SELECT r.to_city AS city, r.hours::numeric AS total_hours, 1 AS legs
FROM routes AS r
WHERE r.from_city =1
UNION ALL
SELECT r.to_city, re.total_hours + r.hours, re.legs + 1
FROM routes AS r
JOIN reach AS re ON r.from_city = re.city
) CYCLE city SET is_cycle USING path
SELECT DISTINCT ON (c.name) c.name, re.total_hours, re.legs
FROM reach AS re
JOIN cities AS ¢ ON c.id = re.city
WHERE NOT re.is_cycle AND re.city <> 1
ORDER BY c.name, re.total_hours;
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AMOTEAEZMA
name | total_hours | legs
BéAog 5.0 2
HpdkAg 10 9.0 1
OeocoaAovikn 6.5 2
Tndvv iva 6.5 2
KaAaudta 3.0 1
Ndpioa 4.0 1
Mdatpa 3.0 1
P6bo¢ 12.0 1
Xavia 11.0 2
(9 rows)

To CYCLE city SET is_cycle USING path tpoofetel 600 otnAeg. H path kpatd Tig TOAELG OV MEPACE KOO
LOVOITATL KA1 1] is_cycle yivetal aAnOng otav n véa moAn viapyet 118n oto povoratt. Ot ypauueg pe
is_cycle aAnBég 8ev ouveyiCouv. To DISTINCT ON KpATA TN cuvTouoTEPT Stadpour) yia kabe stOAN.

NATIAA

Mia avadpopr| xwpig ouverkn TEPUATIONOU O€ YPAPO PE KUKAO Oev TeAElwvel TTOTE. OTavV YPAQEIS Eva recursive
CTE, pwrta TrpwTa yiati Ba otapaTtrioel. e dEvipa oTapaTtd oTa GUAAA. Ze ypdapoug XpeIddeoal CYCLE 1 Eva OpIo
BaBouUG, OTTWG WHERE legs < 1.

KPATA AYTO

To recursive CTE éxel anchor kai avadpopIikd 0po evwuéva PE UNION ALL. O avadpopikog 6pog BAETTEI HOVO TIG
YPAMMES TOU TTPONYOUHEVOU BAUATOG Kal N avadpour] oTauatd étav dev Trapdyel vées. MNa agipd dévipou
XPNOIUOTTOINOE MOVOTTATI 1] SEARCH. O YPAPOUG PE KUKAOUG XPNOIUOTTIOINOE CYCLE.

AoKRoEIg

AZKH:H 22.1 To UTTOBEVTPO TWV NAEKTPOVIKWYV

Eugavioe dleg Tig katnyopieg katw asmo ta HAektpovikd, pad pe avty, pe to fabog toug kat
Ta&lvounuéveg KATd LOVOTTATL.

ANAMENOMENO AMOTEAEZMA

id | name | depth | path
6 | HAekTpovlKd | 0 | HAekTpPOV KA
10 | Hyog | 1 | HAektpovikd / Hxog
7 | YnoAoyiotég | 1 | HAektpovikd / YMOAOY10TEG
9 | NMeprpepetakd | 2 | HAektpovikd / YmoAoylotég / Meploepelakd
: 8 | L?ptops | 2 | HAektpovikd / YmoAoylotég / Laptops
5 rows
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AZKH:IH 22.2 Breadcrumb kda0e mTpoiévrog

Ta kaBe evepyod mPOTOV TNG KATNYOPLAG 4 KA TNG KATNYOPIAS 9 EUPAVIOE TO OVOUA TOV KA TO JIAT|PEG

LOVOTTIATL TNG KaTnyopiag Tov amo n pida.
ANAMENOMENO AMOTEAEZMA

name path

KaBapd¢ KWO1KaG otnv mMpdgn
MoBaivw Python

Ruby amé tnv apxn

AcVpuato movtikt

Mnxovi1kd MANKTPOASY 10
086vn 27" 4K

USB-C docking station
Webcam HD

(8 rows)

B1BA{la / TexvoAloyia / MpoypaupaTionog
B1BA{a / TexvoAoyia / MpoypoppaTiouds
B1BA{a / TexvoAloyia / Mpoypaupationdq
HAekTpOV1iKA / YmoAoylotég / Meploepetakd
HAeKTPOV1KA / YmoAoyloTtég / Meploepelakd
HAEKTPOV1KA / YMOAoyloTéG / MeploePELAKA
HAektpovikd / YmoAoylotég / Meploepelakd
HAEKTPOV1KA / YmoAoylotég / Meplpeperakd

AZKHzIH 22.3 H opdda Twv NMwARoewv

Bpeg 6A0v¢ TOUG VITAAANAOUG TTOL AVAPEPOVTAL ALETA T) EUUECA OTOV LITAAANAO 3. Epgpavioe ovoua,
B¢on kau emtisteSo, OToL 1 oNuaivel apeon avagopa.

ANAMENOMENO AMOTEAEZMA

full_name | title | level
Iwdvva PrAya | Account Manager | 1
YtéAlog Nammdg | Account Manager | 1
BaoiAlkf Ntékov | Sales Intern | 2

(3 rows)

AZKHIH 22.4 [l6oOUG £XEl ATTO KATW TOU KABE TTPOICTANEVOG

Ta kaBe VITAAANAO TV £XEL TOVAAYIOTOV EVAV VPIOTAUEVO, EUPAVIOE TO OVOUA TOV, TTOCOVG EXEL AUECA

KO T000VE OUVOAIKA 0€ OAA Ta ermimeda.

ANAMENOMENO ATMOTEAEZMA

full_name | direct | total
EAévn Mavpibov | 3| 13
Nikog AAegiov | 3 4
AnuATteng AaumpdémovAog | 2 | 3
Yopia Kwvotavtivov | 2 | 3
Mavvng Koppécg | 1 | 1
Iwdvva PAya | 1 | 1
Katepiva Zageipiov | 1| 1

(7 rows)
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AZKH:H 22.5 'Ecoda avd Kopu@aia karnyopia

YtoAoyioe ta £€008a amtd mapayyeAieg mov dev akvpwbnkav ovte emoTpa@nKay ya kabe pia amo g
TpELg pideg Tov SevTpov, Hadl Le OAEG TIG VITOKATIYOPiEG TOVG.

ANAMENOMENO ATMOTEAEZMA

root_category | revenue

HAektpovikd | 48232.10
Initt | 12320.90
B1BA{a | 3680.10
(3 rows)

AzZKH:H 22.6 H ouvrtoudrtepn diadpoun

Me Tov mivaka routes NG Bewpiag, Ppeg ™ ovvtopotepn oe wpeg Stadpour) amto v ABnva ot
Ocooarovikn. Eugavioe tig mpeg kat tn Stabpopr pe ovopata moAewv, OTWS Adijva / Adpioa /

Beoocalovikn.

ANAMENOMENO AMOTEAEZMA

total_hours | route

6.5 | Aerva / Adpiloa / Beoccaiovikn
(1 row)
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KE®AAAIO 23

Window functions yia katarag¢n kai top N

Mia window function uttoAoyilel kAT TTAvw o€ €va oUVOAO
YPAUMWY, OTTWG £va aggregate, aAAG dev TIGC CUUTITUOCEI O€ [ia.
KdaBe ypapur YEVEI OTO ATTOTEAEOUA Kal TTaipvel SITTAQ TNG TNV TIUNA
TTOU TNG QVTIOTOIXE(. 'ETO1 ypA@ovTal KATATALEIG, TTOOOCTA ETTi TOU
ouvoAou kail top N ava oudada.

Aggregate Xwpig cUMTTTUSN

O&Ae1g kKAbe PoiodY NG KATNYOPLAG 9 e TNV TN TOL Kat SirtAa T péom Tun g katnyopiag. Me GRouP
BY Ba €yaveg ta mpoiovta kal Oa eueve pia ypauur). Me over 1o aggregate vitodoyiletan Ywpig va
HOAEWEL TIG YPALPIEG.

SQL

SELECT name, price,
round(avg(price) OVER (), 2) AS avg_price,
round(100 * price / sum(price) OVER (), 1) AS pct_of_total
FROM products
WHERE category_id = 9
ORDER BY price DESC;

AMOTEAEZMA
name | price | avg_price | pct_of_total
066vn 27" 4K | 329.00 | 128.18 | 51.3
USB-C docking station | 139.00 | 128.18 | 21.7
Mnxaviké mMAnKTpoAdylo | 89.00 | 128.18 | 13.9
Webcam HD | 59.00 | 128.18 | 9.2
Acvpuato movtikt | 24.90 | 128.18 | 3.9
(5 rows)

To ovER () A&€l OTL TO avg eivar window function kat 6Tt 10 «TapdBuvpo» kABe ypauung eival OAeg ot
YPAUUEG TOV amoteAeouatog. KaBe ypauur) taipvel tov 1810 péco 0po kat to 1610 abpoiopa, omote to
7T0000TO NG LITOAOYIZETAL TNV 101a £KPpaoT).

PARTITION BY

To PARTITION BY XPiEl TIC YPAUUEG O€ OUASES OMWG TO GROUP BY. To mapaBupo kabe ypauung etvar n
opada tg. H Siapopd etvat 0Tt o1 ypappég Sev gupmtvocoviat.
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SQL

SELECT category_id, name,
round(avg(price) OVER (PARTITION BY category_id), 2) AS category_avg,

price,

Window functions yia kataragn kai top N

count(x) OVER (PARTITION BY category_id) AS in_category
FROM products
WHERE category_id IN (8, 10)

ORDER BY category_id, price DESC;

AMOTEAEZMA
category_id | name | price | category_avg | in_category
8 | Laptop Pro 16 | 2199.00 | 1199.00 | 4
8 | Laptop Aero 14 | 1149.00 | 1199.00 | 4
8 | Laptop Classic 13 | 799.00 | 1199.00 | 4
8 | Laptop Student 15 | 649.00 | 1199.00 | 4
10 | Mikdm | 229.00 | 156.50 | 4
10 | Akovotikd ANC | 199.00 | 156.50 | 4
10 | Mikpbewvo USB | 119.00 | 156.50 | 4
10 | Hyeio Bluetooth | 79.00 | 156.50 | 4

(8 rows)

AvT0 T0 query oto ke@aiaio 14 xperalotav correlated subquery yia ke ypappurn. Edo eivan pia

£k@paon kat i faon vitodoyidel kaOe partition pia @opd.

2UVOPTAOEIG KATATAENG

Me 0RDER BY UEOQ OTO OVER O1 Ypappeg kaOe partition £yovv ogipd kat pmropovy va aptdunboiv.

Ytapyovv tpeig cuvapTioelg Katata&ng mov diagpepovv Hovo otig 1woPfabpieg.

partition - category_id 8

>xnua 23.1 - To PARTITION BY xwpicel Tig ypappég o€ opadeg kai To ORDER BY Tig Tagvopei péoa oe kaBepia. Kabe
VPAMMN PEVEI OTO OTTOTEAEGHA pE TN B€aN TNG.

Laptop Pro 16 - 2199

row_number 1

Laptop Aero 14 - 1149

row_number 2

Laptop Student 15 - 649

row_number 3

partition - category_id 10

Mikérr - 229

row_number 1

AkouoTikd ANC - 199

row_number 2

Mikpdowvo USB - 119

row_number 3
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SQL

SELECT name, stock,
row_number() OVER (ORDER BY stock) AS row_number,
rank() OVER (ORDER BY stock) AS rank,
dense_rank() OVER (ORDER BY stock) AS dense_rank

FROM products

WHERE stock < 10

ORDER BY stock, name;

AMOTEAEZMA

name | stock | row_number | rank | dense_rank

MATWUEVD XWUOTO

Laptop Classic 13

Webcam HD

Fpoageio pvOU1TéPEVOL VYOLC
Mikan

Laptop Pro 16

A{KTLQ VTTOAOY10TWV
Epyovouilk Kop€kAa
Yxebioaon Bdoewv dedouévwv
Laptop Aero 14

Kagpet1épa espresso

Ruby amé tnv apyn

(12 rows)

LowooNOOOOPWWOOOSS
NNOUBRBPRWNNRRER

[
RPROONNORRRARRRE

R
NROONOORUINWR

To row_number 8ivel Sradoyikovg apBuovg xwpig emtavainpeig. Xtig 1ofabuieg n) oelpd etvanr avbaipetn.
To rank Sivel tov 1810 ap1Ouo6 otig 1wofabuieg kat petd mnda, 0mwe oTovg aywveg. Tpla poldvta
potpadovtal TNy mpatn BEon Kot to enopevo eivar t€Tapto. To dense_rank Sev mndda. To endpevo eivan
Sevtepo.

MATIAA

AV XPNGCIUOTIOIEIG row_number YIO VO OIAAECEIG «TNV TTPWTN» YPOUMN, BAAE OTO ORDER BY OPKETA KAEIDIG WOTE VO
unVv uttdpyxouv IgoBabuieg, 6TTWG aTo KePAAaio 4. AANIWG TTola Ypauur Ba Trdpel Tov apiBud 1 utopei va
aANGCel aTTO EKTEAEDN O€ EKTEAEDN.

Top N avd opdda

O1 window functions vtoAoyiovtal HeTd TO WHERE, TO GROUP BY KA TO HAVING, QAAQ TTP1V ATTO TO ORDER BY
Kal o LIMIT. IV auTo Sev pmopeig va pUIATPApPELS e TO ATTOTEAET LA TOUG OTO WHERE TOU 1810V query.

SQL

SELECT name, category_id, price,

row_number() OVER (PARTITION BY category_id ORDER BY price DESC) AS pos
FROM products
WHERE row_number() OVER (PARTITION BY category_id ORDER BY price DESC) <= 2;

AMOTEAEZMA

ERROR: window functions are not allowed in WHERE
LINE 4: WHERE row_number() OVER (PARTITION BY category_id ORDER BY p...
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YmoAoyiceig mn O¢on oe CTE 1 derived table kot @udtpapelg oto e€wtepiko query. Autod eivat To 7o
ovvnoiopévo potifo pe window functions.

SQL

WITH ranked AS (

SELECT name, category_id, price,

row_number() OVER (PARTITION BY

FROM products

category_id ORDER BY price DESC, id) AS pos

WHERE active AND category_id IN (8, 9, 10)
SELECT category_id, pos, name, price
FROM ranked
WHERE pos <= 2
ORDER BY category_id, pos;
AMOTEAEZMA
category_id | pos | name | price
8 | 1 | Laptop Pro 16 | 2199.00
8 | 2 | Laptop Aero 14 | 1149.00
9 | 1 | 086vn 27" 4K | 329.00
9 | 2 | USB-C docking station | 139.00
10 | 1 | Nikdm | 229.00
10 | 2 | AkovoTikd ANC | 199.00

(6 rows)

Eivat 1o 1810 autotéAeopa e To LATERAL TNG AOKNONG 14.5. To LATERAL elvatl ouviBwg TaydTepo OTav
VITAPYEL KATAMN A0 index kat o1 opadeg eivar Aiyeg. To row_number S1afadetl OAeg TIC YPAUUES Hia popa
Kat eivatl amAovoTtepo 0tav o1 opudadeg eivar moAES. To kepaaio 36 ovykpivel ta dvo.

H o poo@atn mapayyeAia kabe eAdtn, To IpoPANUA TV KEQAAAIWV 4 KAl 14, YPAPETAL e TOV 1610
TpoTo. Eival o tetaptog TpdItog kat o o popntog, apov ot window functions vitapyouvv oe dleg Tig

ovyypoveg paocelg.

SQL

SELECT customer_id, id AS
FROM (SELECT customer_id,
row_number ()

FROM orders) AS t

order_id, created_at::date
id, created_at,

OVER (PARTITION BY customer_id ORDER BY created_at DESC) AS rn

WHERE rn = 1 AND customer_id <= 4

ORDER BY customer_id;

AMOTEAEZMA

customer_id | order_id | created_at

1| 129 | 2026-05-26
2 | 128 | 2026-05-25
3| 145 | 2026-06-14
4 | 141 | 2026-06-09

(4 rows)
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Window functions mdvw o€ aggregates

"Eva query pe GRoUP BY pitopel va €xet kat window functions. YmoAoyidovtat mave otig opadeg, a@ov
AUTEG EIVAL O1 YPAUUES TOV ATTOTEAEGUATOG T OTIYLT) JTOV EKTEAOVVTAL.

SQL

SELECT cat.name AS category,
sum(oi.quantity % oi.unit_price) AS revenue,
rank() OVER (ORDER BY sum(oi.quantity * oi.unit_price) DESC) AS position,
round(100 * sum(oi.quantity * oi.unit_price)
/ sum(sum(oi.quantity * oi.unit_price)) OVER (), 1) AS pct
FROM order_items AS oi
JOIN orders AS o ON o0.id = oi.order_id
JOIN products AS p ON p.id = oi.product_id
JOIN categories AS cat ON cat.id = p.category_id
WHERE o.status NOT IN ('cancelled', 'refunded')
GROUP BY cat.name
ORDER BY position;

AMOTEAEZMA
category | revenue | position | pct
Laptops 36572.00 1| 56.9
pageio 8800.00 2 | 13.7
NMeplpepe Lakd 6675.10 3| 10.4
‘Hxog 4985.00 4 7.8
KouZiva 3520.90 5 5.5
MpoypouuaAT1oN6C 1292.00 6 2.0
Bdoelg dedouévwy 1125.00 7 1.8
Noyoteyvia 771.10 8 1.2
TexvoAoyila 492.00 9 0.8
(9 rows)
To sum(sum(...)) OVER () @aivetal mapa&evo aAAd Srafadetal evkola amd péoa mpog ta £Ew. To

£0WTEPIKO sum Elval To aggregate Tov GROUP BY Kat Sivel ta ecoda kabe katnyopiag. To eEntepiko elval
window function ka1 aBpoilel Ta £605a OAWV TOV KATNYOPLHOV.

NTILE ka1 ovopaouéva mrapdabupa

To ntile(n) polpadel Tig ypappeg kaBe partition oe n opadeg 000 yivetal wopeyebeig. Eivar o ypriyopog
TPOITOG Y1a TETAPTNUOPLIA 1) SeEKATNUOPIAL.

'Otav moAég window functions xpnoipostootv 1o 1810 tapabupo, to opilelg pia popd 0o WINDOW KAl TO
AVOAPEPELS LLE OVOLQL.
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SQL

SELECT customer_id, spent,
ntile(4) OVER w AS quartile,

rank() OVER w AS position

Window functions yia kataragn kai top N

FROM (SELECT o.customer_id, sum(oi.quantity * oi.unit_price) AS spent

FROM orders AS o
JOIN order_items AS oi ON oi.order_id = o.id

WHERE o.status NOT IN ('cancelled',
GROUP BY o.customer_id) AS s
WINDOW w AS (ORDER BY spent DESC)
ORDER BY position

'refunded')

LIMIT 8;

AMOTEAEZMA

customer_id | spent | quartile | position
9 | 7946.20 | 1 | 1
23 | 7291.60 | 1 | 2
2 | 6630.00 | 1| 3
14 | 5177.50 | 1 | 4
8 | 4401.80 | 1| 5
13 | 3786.20 | 1 | 6
4 | 3449.90 | 1 | 7
5 | 2816.50 | 2 | 8

(8 rows)

KPATA AYTO

To over KAvel €va aggregate A pia guvdapTtnon kataragng window function. To PARTITION BY OpICel TIG OUADES KAl
TO ORDER BY TN 0€Ipd Péoa o€ auTéS. O1 ypauuég dev auptrtioogovtal. O window functions uttoAoyidovTal yetéd 10

HAVING, OTTOTE yIa top N TiG uttoAoyileig oe CTE kai QIATPAPEIG EEW.

AoKRoEIg

AZKH:H 23.1 AmOoTOON AT1rd TOV HEGO 6pO

IMa ta evepyd mPoioVIA TWV KATNYOPIOV 12 KAl 13 EUPAVIOE OVOLQ, TN, LECT) TIUT TG KaTtnyopiag
Toug Kat TN Stapopd g TIUng ammd avtny, pe dvo dekadika.

ANAMENOMENO AMOTEAEZMA

category_id | name | price | category_avg | diff
12 | Kagetiépa espresso | 249.00 | 115.97 | 133.03
12 | Zet poyoiplwv | 64.00 | 115.97 | -51.97
12 | Bpaothpag | 34.90 | 115.97 | -81.07
13 | Fpageio pvBuiléuevov vVyovg | 459.00 | 263.33 | 195.67
13 | Epyovoulkf Kop€KAa | 289.00 | 263.33 | 25.67
13 | dwtiotikd ypageiov LED | 42.00 | 263.33 | -221.33

(6 rows)
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AZKHzH 23.2 Kardragn piobwv avd TpRpa

TMa kaBbe vtaAnAo pe Tunua ko wobo eupavioe Tunua, ovoua, oo kat tm B€om tov oot Tov
UECA OTO TUNUA, ATTO TOV VYPNAOTEPO, LIE dense_rank.

ANAMENOMENO ATMOTEAEZMA

department | full_name | salary | position
Amo8nkn AnuATteng AaumpémovAoc | 6200.00 1
Amo®nkn Idvvng Koppég 1800.00 2
Amo8nkn Oavdong Mméng 1750.00 3
AmoBnkn Xptlotiva ABavaciov 1650.00 4
Atoiknon EAévn Mavpidov 9500.00 1
NMwARce1g Topila Kwvotavtivov 7000.00 1
MwAnoe1g Iwdvva PrAya 3100.00 2
NMwARcE1g YtéAtog MNoammndg 2900.00 3
NwARce1g BaotA1kf Ntékov 1100.00 4
TexvoAoyia | Nikog AAeEiov 8200.00 1
TexvoAoyia | Mapiva ZtaBomovAov 4400.00 2
TexvoAoyia | Katepiva Zageipiov 4200.00 3
Texvohoyia | AyyeAog dwtiov 3900.00 4
TexvoAoyia | Nétpog Xatlng 2100.00 5
(14 rows)

AZKHIH 23.3 OI U0 KaAUTEPOI TTEAATEG KAOE TTEPIPEPEING

INa kaBe meprpepela epPAvIoe Toug SVO TEAATES LE TA TTEPLOCOTEPA €G0S AITO TTApAyyeAieg tov dev
akvpwOnkav ovte emotpagpnkav. Eupavioe mepipépera, 0o, Ovoua kat €5oda.

ANAMENOMENO AMOTEAEZMA

region | pos | first_name | last_name | revenue
ATTKA 1 | ZtéAl0g Kovtoovkog 7291.60
ATT1KA 2 | Novaywwtng | BaciAeiov 4401.80
Avtikg EAAGSa 1 | Kwotoag Anuntpiov 3449.90
Avtikn EAAGSa 2 | Bavdong Kapay tdvvng 1642.70
‘Hne 1pog 1 | Iwdvva Mommna 2101.80
feocaiia 1 | Zoogla AANeEilov 7946.20
feococaiia 2 | AQuntpa Kwvotavtivov | 1101.10
Kevtpiki Makedovia 1 | Fuwpyog NomadoémovAog | 6630.00
Kevtpikn Makebovia 2 | BaoiAng Avtwviov 5177.50
KpATtn 1 | Katepiva ITavpov 3786.20
KpAtn 2 | Avootaoia rewpyiov 2816.50
Nétio Aryaio 1 | Zmdpog MopKOTIOVAOG 662.50
NMeAomnévvnoog 1 | EvayyeAia XpiotodovAov | 1158.60
(13 rows)
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AZKHIH 23.4 Mepidio kaBe rapayyeAiag

INa tig mapayyeAieg tov meAdn 13 euPAVIoE id, afla KAl TO TT0000TO NG A&lag 0TO GUVOAO TV
TAPAYYEALDV TOU TTEAATN, LLE EVA SEKABTKO.

ANAMENOMENO ATMOTEAEZMA

order_id | total | pct
20 | 114.90 | 3.0
35 | 690.80 | 18.2
40 | 2527.50 | 66.8
41 | 289.00 | 7.6
82 | 164.00 | 4.3
(5 rows)

AZKHIH 23.5 AITTAEG KPITIKEG ME row_number

Bpeg pe row_number TIG KPITIKEG TTOL Sev eival 1) T10 TPOCPATN Yia TO (VYOG TTPOTOVTOG KAl TEANTN TOUG.
Ep(p('IVIOS id, product_id, customer_id KOl created_at.

ANAMENOMENO AMOTEAEZMA

id | product_id | customer_id created_at

I
25 | 11 | 2 |
(1 row)

2025-07-18 10:03:00+03

AZKHZH 23.6 TETAPTNHOPIA TTPOIOVTWYV

Xmp1oe ta evepya TPoioVTA LUE KATyopla o€ TE00EPIE OUAdEg KATA TIUT), e TNV 1 y1a Ta akplfotepa.
Eugavioe yia kaBe opdda to An0og, tn LKpOTePT) KAl TN LEYAAVTEPT) TIUT).

ANAMENOMENO ATMOTEAEZMA

quartile | products | min_price | max_price

1| 7 | 249.00 | 2199.00

2 | 7 | 64.00 | 229.00

3 7 | 34,90 | 59.00

4 | 7 | 9.90 | 32.00
(4 rows)
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AZKHzH 23.7 H TpiTn TrapayyeAia ka0e TreAdTN

Ta toug TeEAATEG 1 WG 6 EUPAVIOE TNV TPLTI XPOVOAOYIKA TTAPAYYEAIQ TOVG e id KAl IUEPOUNVICL

ANAMENOMENO ATMOTEAEZMA

customer_id | id | created_at
1| 12 | 2025-03-25
2 | 23 | 2025-05-15
3 | 32 | 2025-07-29
4 | 61 | 2025-11-26
5 | 51 | 2025-10-27
6 | 26 | 2025-06-18

(6 rows)
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KE®AAAIO 24

Window functions pe frames, LAG kai
LEAD

Ortav éva Tapabupo £XEl ORDER BY, KABE ypauur BAETTEI HOVO Eva
KOMMATI TOu, TO frame. Mg autd ypdgovTal TpéEXovia oUVOAa Kal
KIVOUMEVOI HETOI Opol. TO LAG Kal TO LEAD DlaBAdouv Tnv
TTPONYOUHEVN KAl TNV ETTOMEVN YPAMUN, WOTE VA CUYKPIVEIC KAOE
YPOAUMN ME TIG YEITOVIKEG TNG.

Tpéxov ouvoAo

3T0 TTPONYOVUEVO KEPAAALO TO sum(...) OVER () EB1ve oe kB ypauun to 1810 aBpoopa OAwv. Av
TPOO0OECELG ORDER BY OTO TtapaBupo, kaBe ypauun abpoilel Hovo Tig YPAUUES LEXPL TOV EAVTO TNG. AUTO
elval to TpEYov oUVoAO.

SQL

WITH daily AS (
SELECT o.created_at::date AS day, sum(oi.quantity * oi.unit_price) AS revenue
FROM orders AS o
JOIN order_items AS oi ON oi.order_id = o.id
WHERE o.status NOT IN ('cancelled', 'refunded')
AND o.created_at >= '2026-06-01"'
GROUP BY 1

)
SELECT day, revenue,
sum(revenue) OVER (ORDER BY day) AS running_total
FROM daily
ORDER BY day;
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ANOTEAEZMA
day | revenue | running_total
2026-06-03 42.00 42.00
2026-06-04 867.00 909.00
2026-06-05 649.00 1558.00
2026-06-06 185.00 1743.00
2026-06-08 80.00 1823.00
2026-06-09 | 2353.50 4176.50
2026-06-13 367.90 4544.,40
2026-06-14 725.90 5270.30
2026-06-15 530.60 5800.90
2026-06-17 228.00 6028.90
2026-06-19 46.50 6075.40
2026-06-21 688.80 6764.20
2026-06-23 751.40 7515.60
2026-06-24 | 1316.00 8831.60
(16 rows)

H teAevtaia Tiur tov running_total elval ta €008a 06Aov tov Iovviov. Kabe evdidueon tun eivan ta
£000a aztd TNV apyr) TOL Urva HEXPL EKELVI) TNV NUEPA.

Frames

To xoupudt tov mapabvpov mov PAEmel kABe ypauun Aéyetar frame. 'Otav To 0VER €XE1 ORDER BY XWPIg
pnTo frame, 1 TPOETIAOYT] EIVAL RANGE BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW. AJTO TNV apyn Tov
partition p&ypt v tpéxovoa ypauur). Mmopeig va ypdweig 51ko oov.

ROWS BETWEEN 3 PRECEDING AND CURRENT ROW

1/6  €Ew armd To frame

2/6 péoa oto frame

3/6 péoa ato frame

4/6 péoa oto frame

5/6 Tpéxouca ypauun I yia tnv 6/6 T0 fra!ne
MeTakIveiTal oTig 3/6 éwg 6/6

6/6 £Ew amd 1o frame

7/6 €Ew amd 1o frame

ZxAua 24.1 - To frame opieTal o oxéon Pe TNV TpExouaa ypapun. Kabe ypauun éxel 1o 01k Tng frame, TTou petakiveital padi
™mg.

Yrtapyovv tpeig tpomot va LeTproelg ta opta Tov frame. To Rows PeTPA YPAUUES. To RANGE HETPA TINEG
oV KAE18100 Ta&vounong. To GrRoups petpd ouddeg ypaupuwmv pe v idia turn. H Stagpopd avaueoa oto
ROWS KOl OTO RANGE (paiVETAL OTAV LITAPYOLV 100fabuieg.

SQL

SELECT id, created_at::date AS day,
count(*) OVER (ORDER BY created_at::date) AS range_default,
count(x) OVER (ORDER BY created_at::date
ROWS BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW) AS rows_frame
FROM orders
WHERE created_at >= '2026-06-13' AND created_at < '2026-06-16"'
ORDER BY created_at, id;
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AMOTEAEZMA
id | day | range_default | rows_frame
142 | 2026-06-13 2 1
143 | 2026-06-13 2 2
144 2026-06-14 6 3
145 2026-06-14 6 4
146 | 2026-06-14 6 5
147 | 2026-06-14 6 6
148 2026-06-15 10 7
149 | 2026-06-15 10 8
150 | 2026-06-15 10 9
151 | 2026-06-15 10 10

(10 rows)

Me Vv mTpoemAoYT) RANGE, OAeg 01 tapayyeiieg g idtag nuépag eival peers, SnAadNH 100TILES YPAUUEC.
Moaivouv 0Aeg padi oto frame. Ot t€ooepig mapayyehieg g 141g PAETOLVY dOAeg To 6. Me Rows kKGOe
YPOAUMUT LETPA HEYPL TOV EAUTO TNG KAl 0 aplBuog avEavetat katd va.

MATIAA

‘Eva 1p€xov oUVOAO UE ORDER BY 0€ OTAAN Pe 1I00Babpieg divel TO iB10 0UVOAO O€ OAEG TIG ICOTIUEG YPAPMES. AV
B€AEIG ypapA TTPOG YPAUM, YPAWE Rows KA BAAE GTO ORDER BY Eva HOVABIKO KAEIS.

KivoUupevog pécog 6pog
'Eva frame pe 0pta kat asd tig SVo mAevpeg Kiveitat padi pe m ypappr. O Kivouevog uEcog 6pog TPIHV
NUEPQOV UE TTAPAYYEAES Elval AQUTOC.

SQL

WITH daily AS (
SELECT o.created_at::date AS day, sum(oi.quantity * oi.unit_price) AS revenue
FROM orders AS o
JOIN order_items AS oi ON oi.order_id = o0.id
WHERE o.status NOT IN ('cancelled', 'refunded')
AND o.created_at >= '2026-06-01"
GROUP BY 1

)
SELECT day, revenue,
round(avg(revenue) OVER (ORDER BY day ROWS BETWEEN 2 PRECEDING AND CURRENT ROW), 2)
AS avg_3_rows,
round(avg(revenue) OVER (ORDER BY day RANGE BETWEEN interval '2 days' PRECEDING
AND CURRENT ROW), 2) AS avg_3_days
FROM daily
ORDER BY day
LIMIT 8;
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AMOTEAEZMA
day | revenue | avg_3_rows | avg_3_days
2026-06-03 | 42.00 | 42.00 | 42.00
2026-06-04 | 867.00 | 454,50 | 454.50
2026-06-05 | 649.00 | 519.33 | 519.33
2026-06-06 | 185.00 | 567.00 | 567.00
2026-06-08 | 80.00 | 304.67 | 132.50
2026-06-09 | 2353.50 | 872.83 | 1216.75
2026-06-13 | 367.90 | 933.80 | 367.90
2026-06-14 | 725.90 | 1149.10 | 546.90
(8 rows)

Window functions pe frames, LAG kai LEAD

O1 800 otAeg Sra@epouv. To RoWS BETWEEN 2 PRECEDING JTALLPVEL TIG TPELG TEAEUTALEG YPAUUES, OTIOLEG
nuépeg kL av eivat. 2tig 13 Iovviov avto onuaivel kat Tig 8 kat 9 Iovviov. To RANGE BETWEEN interval '2
days' PRECEDING JTaipVvel Tig nuépeg astd 11 £wg 13 Iovviov, SnAadt) povo ) 131, agov o1 alieg Sev exouvv
mapayyeieg. Ia xpovooelpEg pe KEVA TO RANGE UE interval Elval oxeSOV mavTa avTo mov evvoeig. To
KEPAAA0 25 Selyvel mmg yepilelg ta keva pe undevika mote va SovAetouv kat ta Svo.

LAG ka1 LEAD

To 1lag(£kgpacn) EMOTPEPEL TNV TIUT TNG EKPPACTIC OTNV TPONYOVEVT YpaANLT) TOL partition. To
lead (¢kgpacn) OTNV ETOUEVT]. TNV TPMTI YPALUUT) TO lag SIVELNULL, apol Sev vtapyet ponyovpevn. Me
Oeltepo 0PI KOITALELC TT10 LAKPLA KAl LE TPITO SIVELG TTPOETIAOYT) AVTL Y1QL NULL.

SQL

SELECT id, created_at::date AS day,
lag(created_at::date) OVER w AS previous_day,
created_at::date - lag(created_at::date) OVER w AS days_between,
lead(id) OVER w AS next_order

FROM orders
WHERE customer_id = 13
WINDOW w AS (ORDER BY created_at)

ORDER BY created_at;

AMOTEAEZMA

id | day | previous_day | days_between | next_order
20 | 2025-05-04 | o | 2 | 35
35 | 2025-09-03 | 2025-05-04 | 122 | 40
40 | 2025-09-19 | 2025-09-03 | 16 | 41
41 | 2025-09-21 | 2025-09-19 | 2 | 82
82 | 2026-02-04 | 2025-09-21 | 136 | @
(5 rows)

H Stagpopa aso v tponyoluevn ypaupur| eivat 1 stio ovvnOiopevn xpnorn. H petafoAr) twv e008wv
QIto UNva o€ Unva eivatl éva lag TAV® € VAL GROUP BY.
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SQL

SELECT date_trunc('month', o.created_at)::date AS month,
sum(oi.quantity * oi.unit_price) AS revenue,
round(100 * (sum(oi.quantity x oi.unit_price)

/ lag(sum(oi.quantity * oi.unit_price)) OVER (ORDER BY date_trunc('month', o.created_at))

- 1), 1) AS change_pct

FROM orders AS o

JOIN order_items AS oi ON oi.order_id = o.id

WHERE o.status NOT IN ('cancelled',

AND o.created_at >= '2026-01-01"'
GROUP BY date_trunc('month', o.created_at)

‘refunded')

ORDER BY 1;
AMOTEAEZMA
month | revenue | change_pct
2026-01-01 | 1860.80 | 2
2026-02-01 | 3747.20 | 101.4
2026-03-01 | 1599.20 | -57.3
2026-04-01 | 4026.50 | 151.8
2026-05-01 | 10338.80 | 156.8
2026-06-01 | 9074.90 | =202
(6 rows)

Window functions pe frames, LAG kai LEAD

To query eival cwotd ala Svokolo va Stafaotel, yiati to abpolopa emavaraufavetar. Me éva CTE
yia ta pnviaia €o0o6a Kat lag 0To KUPLO query yivetatl tohd kabapdtepo. AuTh eival 1) A0KNoT 24.3.

FIRST_VALUE, LAST_VALUE ka1 n Trayida Tou frame

To first_value SIVEL TNV TIUN TNE TTPOTNG YPAUUNG Tov frame kat To last_value TG TeAevtaiag. To mpmto
SovAevel Omwg mepiuevelg. To Sevtepo oL

sQL

SELECT id, created_at::date AS day,
first_value(id) OVER w AS first_order,

last_value(id) OVER w AS last_order_wrong

FROM orders

WHERE customer_id = 13
WINDOW w AS (ORDER BY created_at)
ORDER BY created_at;

first_order

last_order_wrong

AMOTEAEZMA
id | day
20 | 2025-05-04
35 | 2025-09-03
40 | 2025-09-19

41 | 2025-09-21
82 | 2026-02-04
(5 rows)

!

| 20
| 20
| 20
| 20
| 20

!

| 20
| 35
| 40
| 41
| 82

H o)A last_order_wrong €lval amtAmg o id kaBe ypauur|g. To frame asmd mpoemdoyn tedeimvel otny
TPEYOLOA YPAUUT], OTTOTE 1) TEAeVTAIA Ypauur) Tov frame elvan 1 i61a. [a v TeAevtaia ypapun tov
partition mpénet To frame va ptavel wg To TEA0G.
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SQL

SELECT id, created_at::date AS day,
last_value(id) OVER (ORDER BY created_at
ROWS BETWEEN UNBOUNDED PRECEDING AND UNBOUNDED FOLLOWING) AS last_order
FROM orders
WHERE customer_id = 13
ORDER BY created_at;

AMOTEAEZMA
id | day | last_order
20 | 2025-05-04 | 82
35 | 2025-09-03 | 82
40 | 2025-09-19 | 82
41 | 2025-09-21 | 82
82 | 2026-02-04 | 82

(5 rows)

To 1810 ypa@eTal ammAovOoTEPA LUE first_value KAl AVTIOTPOEPN TASVOUN 0T, TTov Sev e§apTATAL ATTO TO
frame.

2 XETIKN B€éon

To percent_rank() 8ivel  oxetikn 0€omn pag ypapung amo 0 éwg 1. To cume_dist () Sivel o m0000TO TwV
ypauuov pe tiur pikpotepn n ion. Etvatl xpriopa yia epoTioeig tov THmou «0e 010 EKATOOTNUOPIO0
elval auTn n Tun».

SQL

SELECT name, price,
round(percent_rank() OVER (ORDER BY price)::numeric, 2) AS pct_rank,
round(cume_dist() OVER (ORDER BY price)::numeric, 2) AS cume_dist
FROM products
WHERE category_id = 9
ORDER BY price;

AMOTEAEZMA
name price pct_rank cume_dist
AcVpuato movtikt 24,90 0.00 0.20

I I I
| | |
Webcam HD | 59.00 | 0.25 | 0.40
I I I
I I I
I I I

Mnxav1ké MANKTPOASY 10 89.00 0.50 0.60
USB-C docking station 139.00 0.75 0.80
086vn 27" 4K 329.00 1.00 1.00
(5 rows)

KPATA AYTO

Me ORDER BY OTO OVER KGOE ypapur BAETTEl Eva frame, atmd TTPOETTIAOYN aTrd TNV apXr MEXP! TNV idla Kal TIG
I00TIMEG TNG. TO ROWS PETPA YPOAMMEG KAl TO RANGE TIMEG. TO LAG Kal TO LEAD DIGRAJOUV YEITOVIKEG YPAMMES. T
last_value O€A€l frame TTou PTAVEI WG TO TEAOG.
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Aokioeig

Window functions pe frames, LAG kai LEAD

AZKHZIH 24.1 ZWPEUTIKA é008a avd pRva

Epgavioe yia kaBe pnva tov 2026 ta £€00da astd mapayyeiieg smov dev akvpmBnkav ovte
EMOTPAPNKAV KAl TO OWPEVTIKO GUVOAO AITO TNV apXT] TOL £TOVC.

ANAMENOMENO ATMOTEAEZMA

month | revenue | ytd

2026-01-01 | 1860.80 | 1860.80
2026-02-01 | 3747.20 | 5608.00
2026-03-01 | 1599.20 | 7207.20
2026-04-01 | 4026.50 | 11233.70
2026-05-01 | 10338.80 | 21572.50
2026-06-01 | 9074.90 | 30647.40
(6 rows)

AZKHIH 24.2 AICCTAMATA OVAPECO OE AYOPES

TMa tov meAdtn 1 eppavioe kabe mapayyelia pLe nuepoUnvia Kat Tig NUEPES ATTO TNV TIPOTYOVUEVT). TNV
npoTn mapayyeiia deife 0 avti ya @.

ANAMENOMENO AMOTEAEZMA

id | day | days_since_previous
10 | 2025-03-18 0
11 | 2025-03-19 1
12 | 2025-03-25 6
17 | 2025-04-24 30
21 | 2025-05-08 14
29 | 2025-07-13 66
57 | 2025-11-19 129
58 | 2025-11-21 2
76 | 2026-01-10 50
91 | 2026-02-23 44

122 | 2026-05-18 84

129 | 2026-05-26 8

(12 rows)
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Window functions pe frames, LAG kai LEAD

AZKH:H 24.3 MeTafoAn améd pAva o€ pRva

Eavaypdye tn LeTafoAn Twv €00dwv amo urva oe urva g Bewpiag pe éva CTE ya ta unviaia ecoda.

ANAMENOMENO ATMOTEAEZMA

Eugavioe unva, £€0o6a, €508a ToL TTPONYOVUEVOL HNVA KAl TT0C00TO LETABOANG e Eva Sekad1Ko.

month | revenue | previous | change_pct
2026-01-01 | 1860.80 | 2 | @
2026-02-01 | 3747.20 | 1860.80 | 101.4
2026-03-01 | 1599.20 | 3747.20 | -57.3
2026-04-01 | 4026.50 | 1599.20 | 151.8
2026-05-01 | 10338.80 | 4026.50 | 156.8
2026-06-01 | 9074.90 | 10338.80 | -12.2
(6 rows)

AZKHIH 24.4 EBSopadiaiog KIVOUPEVOG HECOG

INa g nuépeg tov Iovviov 2026 pe mapayyeiieg, eu@AVIoe Ta £000A KAl TOV HEGO OPO TV E008WV TV

NUEPDV UE TTAPAYYEAEG HECA OTIG EMTA TEAELTAIEG NUEPOAOYIAKES NUEPES, LAl LE TNV TPEXOLOA.

Kpata tig ypappég amnod tig 20 Iovviov kat peta.

ANAMENOMENO ATMOTEAEZMA

day | revenue | avg_7d
2026-06-21 | 688.80 | 373.48
2026-06-23 | 751.40 | 428.68
2026-06-24 | 1316.00 | 700.68
2026-06-25 | 109.80 | 582.50
2026-06-26 | 133.50 | 599.90
(5 rows)

AZKH:H 24.5 [MpwTn Kal TEALUTAIO ayopd

INa Tig mapayyeiieg Tov MEAQTN 6 EUPAVIOE id, UEPOUNVIA, TNV NUEPOUNVIA TNG TTPMTNG KA1 TNG

televtaiag mapayyeiag Tov meEAQTn, Xwpig last_value.

ANAMENOMENO AMOTEAEZMA

id | day | first_day | Tlast_day
2 2025-01-19 2025-01-19 2026-06-13
25 | 2025-05-30 | 2025-01-19 | 2026-06-13
26 | 2025-06-18 | 2025-01-19 | 2026-06-13
39 | 2025-09-16 | 2025-01-19 | 2026-06-13
42 | 2025-09-25 | 2025-01-19 | 2026-06-13
45 | 2025-10-01 | 2025-01-19 | 2026-06-13
55 | 2025-11-10 | 2025-01-19 | 2026-06-13
102 | 2026-03-25 | 2025-01-19 | 2026-06-13
121 | 2026-05-17 | 2025-01-19 | 2026-06-13
143 | 2026-06-13 | 2025-01-19 | 2026-06-13
(10 rows)
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Window functions pe frames, LAG kai LEAD

AZKHzIH 24.6 Né£ol kal eTrTavaAauBavopevol TeAATEG

TMa kaBbe punva Tov 2026 PETPNOE TOOES TAPAYYEAES TTAV 1) TTPQWTN TOL TTEAATI TOVG KAl TTOCES OXL.
Adfe vtoY”n 6A0 TO 10TOPIKO, Y1 LOVO TO 2026.

ANAMENOMENO ATMOTEAEZMA

month | first_orders | repeat_orders
2026-01-01 | 2 | 4
2026-02-01 | 1] 11
2026-03-01 | 2 | 10
2026-04-01 | 1| 8
2026-05-01 | 0 | 20
2026-06-01 | 0 | 29
(6 rows)
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KE®AAAIO 25

Gaps and islands kal xpovooeipEg

Mia xpovooeipa aTTd TOV TTiVOKA £XEI MOVO TIC NUEPES OTTOU KATI
ouVvERN. MNa ypa@iuarta Kal KIVOUUEVOUG JECOUG OpOUG Xpelaleoal
Kal TIC NMEPES ME MNOEV. [0 CUVEXOUEVEG NUEPES dDPACTNPIOTNTAG
Kal yIa OUuveDpPIEC XpnoTwyV Xpeldleoal Evav TPOTTO VA OUAdOTIOIEIG
YPAUMEG TTOU €ival ouveXoueveg. Kal Ta dUo AUvovTal e epyalEia
TTOU 1dN EEPEIC.

2UNTTARPWON KEVWYV NHEPWV

To GrouP BY avd nuépa Siver povo nuepeg pe mapayyeiieg. H Avon eivar va piaéerg tpota 1o
NUEPOADYIO LIE generate_series, OTWE GTO KEPAAAL0 6. MeTd evarvelg ta dedopeva o autod pe LEFT JOIN.

SQL

WITH days AS (

SELECT d::date AS day

FROM generate_series(date '2026-06-01', date '2026-06-14', interval 'l day') AS d
)
daily AS (

SELECT o.created_at::date AS day, count(DISTINCT o.id) AS orders,

sum(oi.quantity * oi.unit_price) AS revenue

FROM orders AS o

JOIN order_items AS oi ON oi.order_id = o.id

WHERE o.status NOT IN ('cancelled', 'refunded')

GROUP BY 1
)
SELECT days.day, COALESCE(daily.orders, @) AS orders, COALESCE(daily.revenue, @) AS revenue
FROM days
LEFT JOIN daily ON daily.day = days.day
ORDER BY days.day;
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AMOTEAEZMA
day | orders | revenue
2026-06-01 0 0
2026-06-02 0 0
2026-06-03 1 42.00
2026-06-04 1 867.00
2026-06-05 1 649.00
2026-06-06 1 185.00
2026-06-07 0 0
2026-06-08 2 80.00
2026-06-09 2 | 2353.50
2026-06-10 0 0
2026-06-11 0 0
2026-06-12 0 0
2026-06-13 2 367.90
2026-06-14 4 725.90
(14 rows)

To nuepoAdy10 elval o aplotepdg mivakag, omote kabe nuepa eppavidetat. To coALESCE Badel undév
omov Sev Bpednkav deSopéva. Topa Evag KIVOUUEVOG EGOG OPOG LLE ROWS BETWEEN 6 PRECEDING AND CURRENT
ROW LLETPA TTPAYUATIKA ETTA NUEPEC, APOV KADE NUEPA ElvAL P YPAUUT).

To 1610 xavelg oe dVo Sraotaoelg. Me CROSS JOIN UEPOAOYIOU KA1 KATNYOPL®DV PTIAYVELS TO TIATNPES
TIAEYLLAL KAl pe LEFT J0IN Badeig ta deSopeva peoa.

saQL

WITH months AS (
SELECT m::date AS month
FROM generate_series(date '2026-04-01', date '2026-06-01', interval 'l month') AS m

’
sales AS (
SELECT date_trunc('month', o.created_at)::date AS month, p.category_id,
sum(oi.quantity) AS units
FROM orders AS o
JOIN order_items AS oi ON oi.order_id = o.id
JOIN products AS p ON p.id = oi.product_id
WHERE o.status NOT IN ('cancelled', 'refunded')
GROUP BY 1, 2
)
SELECT cat.name AS category, m.month, COALESCE(s.units, @) AS units
FROM months AS m
CROSS JOIN categories AS cat
LEFT JOIN sales AS s ON s.month = m.month AND s.category_id = cat.id
WHERE cat.id IN (8, 12)
ORDER BY cat.name, m.month;

AMOTEAEZMA

category | month | units
KovZiva | 2026-04-01 | 0
KouCiva | 2026-05-01 | 2
KouvZiva | 2026-06-01 | 7
Laptops | 2026-04-01 | 3
Laptops | 2026-05-01 | 5
Laptops | 2026-06-01 | 3
(6 rows)
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Gaps

'Eva gap eivan éva Stdotnua xwpig Spaotmpromta. Ot nuépeg tov Iovviov xwpig mapayyeiieg
Bplokovtat pe o nuepoAdylo kat éva anti join. Ta Staotuata avapeoa oe Sladoyikeg nUEPES Ue
apayyeAeg BplokovTal 0 OIKOVOUIKA UE lead, XWPIG NNUEPOAOYLO.

sSQL

WITH order_days AS (
SELECT DISTINCT created_at::date AS day
FROM orders
WHERE created_at >= '2026-06-01"'

)
SELECT day + 1 AS gap_start,
next_day - 1 AS gap_end,
next_day - day - 1 AS empty_days
FROM (SELECT day, lead(day) OVER (ORDER BY day) AS next_day FROM order_days) AS t
WHERE next_day - day > 1
ORDER BY gap_start;

ANOTEAEZMA

gap_start | gap_end | empty_days
2026-06-07 | 2026-06-07 | 1
2026-06-10 | 2026-06-12 | 3
2026-06-16 | 2026-06-16 | 1
2026-06-18 | 2026-06-18 | 1
2026-06-20 | 2026-06-20 | 1
2026-06-22 | 2026-06-22 | 1
2026-06-27 | 2026-06-27 | 1
(7 rows)

KaBe nuepa pe mapayyeiieg Ko1tadel TV €TOUEVI NUEPA LUE TTAPAYYEALEG. AV AITEXOVV TIEPIOOOTEPO
QUTO Hid NUEPA, AVAUETA TOUG VITAPYEL KEVO.

Islands

'Eva island eivat éva ovveyopevo Sidotnpa Spaoctnprotntag. IToieg eivan o1 mepiodot tov Iovviov pe
mapayyeAieg kaBe nuépa; To texvaoua etval aptBuntiko. Ap1Oueig Tig nuEPeg e mapayyeiieg pe
row_number KAl Apa1peig Tov aplfuo amd v nuepounvia. Méoa oe éva island n nuepounvia kat o
ap1Ouog avEavovtal padi katd £va, omodTe 1 Siagopd pével otabepr). 'OTav LITAPYEL KEVO, 1) NUEPOUNVIA
mnda evmd o ap1Buog oyt Tote n Srtapopd aradel.
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SQL

WITH order_days AS (
SELECT DISTINCT created_at::date AS day
FROM orders
: WHERE created_at >= '2026-06-01"
’
marked AS (
SELECT day, day - row_number() OVER (ORDER BY day)::integer AS island
FROM order_days

)

SELECT day, island
FROM marked

ORDER BY day

LIMIT 8;
AMOTEAEZMA
day [ island

2026-06-03 | 2026-06-02
2026-06-04 | 2026-06-02
2026-06-05 | 2026-06-02
2026-06-06 | 2026-06-02
2026-06-08 | 2026-06-03
2026-06-09 | 2026-06-03
2026-06-13 | 2026-06-06
2026-06-14 | 2026-06-06
(8 rows)

O nuépeg 3 £mg 6 Iouvviov €xovv v 161 TUn oTn oA island. H Tiur) Sev onuaivel katt amd povn me.
Elval arth®g pia eTiketa Kowr) yia 0Aeg Tig nuépeg tov idov island. 'Eva Group BY o avtnyv Sivel ta
islands.

saQL

WITH order_days AS (
SELECT DISTINCT created_at::date AS day
FROM orders
WHERE created_at >= '2026-06-01"'

),
marked AS (
SELECT day, day - row_number() OVER (ORDER BY day)::integer AS island
: FROM order_days
SELECT min(day) AS island_start, max(day) AS island_end, count(x) AS days
FROM marked
GROUP BY island
ORDER BY island_start;
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AMOTEAEZMA
island_start | island_end | days
2026-06-03 | 2026-06-06 | 4
2026-06-08 | 2026-06-09 | 2
2026-06-13 | 2026-06-15 | 3
2026-06-17 | 2026-06-17 | 1
2026-06-19 | 2026-06-19 | 1
2026-06-21 | 2026-06-21 | 1
2026-06-23 | 2026-06-26 | 4
2026-06-28 | 2026-06-28 | 1

(8 rows)

2uvedpieg

Mua taparayn) tov islands eivat ot cuvedpieg xpnotwv. O events kataypa@el kabe kivnon Twv
mehatv oTo site. AVo Sradoyikd events evog seAatn avikovy otny id1a cuvedpia av ameyovv Atyotepo
arto 30 Aemtd. ESo Sev vmapyet otabepd Pripa yia to t€(vaoua g apaipeong, 0TOTe 1) TEXVIKI) elval
A Ilpota onuadeverg pe 1 kabe event mov Eekva véa ouvedpia. Metd eva tpeyov abpoloua twv
onuadiwv Sivel tov apiBuo g ovvedpiag.

sQL

WITH flagged AS (
SELECT customer_id, occurred_at, kind,
CASE WHEN occurred_at - lag(occurred_at) OVER w <= interval '30 minutes'
THEN @ ELSE 1 END AS new_session
FROM events
WHERE customer_id = 13
WINDOW w AS (PARTITION BY customer_id ORDER BY occurred_at)

’
sessions AS (
SELECT %, sum(new_session) OVER (PARTITION BY customer_id ORDER BY occurred_at
ROWS UNBOUNDED PRECEDING) AS session_no
FROM flagged

SELECT session_no, min(occurred_at) AS started, count(x) AS events,
string_agg(kind, ' - ' ORDER BY occurred_at) AS path

FROM sessions

GROUP BY session_no

ORDER BY session_no

LIMIT 6;
AMOTEAEZMA
session_no | started | events | path

1 | 2025-05-04 08:43:00+03 | 8 | search - view - cart - view - cart - view - cart - checkout
2 | 2025-08-04 21:55:00+03 | 5 | search - view - view - search - view
3 | 2025-09-03 08:35:00+03 | 8 | search - view - cart - view - cart - checkout - view - cart
4 | 2025-09-19 20:00:00+03 | 9 | view - cart - view - cart - view - cart - view - cart - checkout
5 | 2025-09-21 09:15:00+03 | 4 | search - view - cart - checkout
6 | 2025-09-23 19:42:00+03 | 4 | search -» search - view - search

(6 rows)
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To mpato event kABe eAdn Sev £xel mponyovpevo. To lag ivel NULL, 1) OUYKP1OT Elval AYVwOoTi) KAl TO
CASE TIEPTEL OTO ELSE, OTTOTE OWOTA EEKIVA vea ouvedpia. To Rows UNBOUNDED PRECEDING €ival
OUVTOLOYPAPIQ TOV ROWS BETWEEN UNBOUNDED PRECEDING AND CURRENT ROW.

KPATA AYTO

Mo XpOvOOEIPEG XWPIG KEVA PTIAXVEIG TO NUEPOADGYIO HE generate_series KOI EVWVEIG TO OEOOPEVA PE LEFT JOIN. Ta
gaps BpiokovTal YE lead. Ta islands pe o1aBepd Bripa BpiokovTal e TNV APAIPESN TOU row_number. OI CUVEDPIEG
BpiokovTal ye onuAadl apxXAg aTTO lag Kal TPEXOV AOPOICHA.

AoKRioEIg

AzKHzH 25.1 TMapayyeAieg KAOe nuépag

Eugpavioe yia ke nuépa ammod 20 £wg 31 Maiov 2026 To mAR0o¢ TV mapayyeAiov, 0olaconmote
KATAOTAONC, LE O Y1 TIG NUEPES XWPIC TaApaYYEMEG.

ANAMENOMENO ATMOTEAEZMA

day | orders

2026-05-20
2026-05-21
2026-05-22
2026-05-23
2026-05-24
2026-05-25
2026-05-26
2026-05-27
2026-05-28
2026-05-29
2026-05-30
2026-05-31
(12 rows)

RPRPRPOONNRROR®
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AZKH:IH 25.2 EBSoudadeg Tou 2026

Eugavioe ta é0o8a kabe efGouadag Tov IpaTov TPIUNVOL TOL 2026, EEKIVOVTAG A0 TN AgVTEPA 29
Aexepfpiov 2025, and mapayyehieg mov Sev akvpwOnkav ovte emotpapnkav. O efSopadeg xwpig
£000a mpérmet va Exovv 0.

ANAMENOMENO AMOTEAEZMA

week | revenue
2025-12-29 324.90
2026-01-05 79.90
2026-01-12 (/]
2026-01-19 1149.00
2026-01-26 528.00
2026-02-02 416.60
2026-02-09 1584.00
2026-02-16 45.60
2026-02-23 1829.90
2026-03-02 844.40
2026-03-09 (/]
2026-03-16 248.00
2026-03-23 368.00
2026-03-30 54.60
(14 rows)

AZKH:H 25.3 Kevd Tou Mdiou

Bpeg ta Staotrpata tov Mdaiov 2026 xwpig kauia mapayyeiia, pe apyn, TeA0g kat AN 00¢ nuepmv.
AdBe vioyn pdovo mapayyeiieg tov Maiov.

ANAMENOMENO AMOTEAEZMA

gap_start | gap_end | empty_days
2026-05-06 | 2026-05-06 | 1
2026-05-08 | 2026-05-08 | 1
2026-05-10 | 2026-05-10 | 1
2026-05-13 | 2026-05-16 | 4
2026-05-19 | 2026-05-20 | 2
2026-05-22 | 2026-05-22 | 1
2026-05-27 | 2026-05-28 | 2
(7 rows)
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AZKH:H 25.4 To peyaAutepo oepi

Bpeg o peyahtepo ouvexouevo S1aotnua NUEP®Y TOL 2026 LE TOVAAYIOTOV Hid TTapayyeAid.
Eugavioe apyr, tehog kat tAnbog nuepawv. Av vmapyovv 1oofabuieg, Seife 0Aa ta Staotuata pe 1o
UEYIOTO UTKOG.

ANAMENOMENO AMOTEAEZMA

island_start | island_end

I

2026-05-23 | 2026-05-26 | 4
I I
I I

2026-06-03 2026-06-06 4
2026-06-23 2026-06-26 4
(3 rows)

AZKHIH 25.5 OI ouvedpieg Tou TreAdTn 3

INa tov meAdn 3 petpnoe Tig ouvedpieg pe tov kavova twv 30 Aemttwv. Eugdavioe to mAnbog twv
ouvedplav, Tov peco apBuo events ava ovvedpia pe eva Sekadiko katl mooeg ouvedpleg mepiEyovv

checkout.

ANAMENOMENO AMOTEAEZMA

sessions | avg_events | with_checkout

18 | 4.2 | 8
(1 row)

AzZKHzH 25.6 [leAdTEG TTOU XAONKOAV YIa KOIPO

Bpeg ta Staotrjpata mtave amo 120 nuepeg avapeoa oe S0o Sradoyikeg mapayyelieg Tov 1810V eAd).
Eugavioe meAdtn, nuepounvia tg mpaTng, NUEPOUNVIA TNG EMOUEVNS KA UEPES, ATTO TO UEYANVTEPO
Staotnua.

ANAMENOMENO AMOTEAEZMA

customer_id | from_day | to_day | days
5 2025-02-07 2025-10-27 262
3 | 2025-09-04 | 2026-04-23 231
18 | 2025-11-05 | 2026-06-08 215
4 | 2025-05-02 | 2025-11-26 208
7 | 2025-10-17 | 2026-05-09 204
9 | 2025-04-03 | 2025-10-19 199
8 | 2025-03-28 | 2025-09-30 186
17 | 2025-12-19 | 2026-06-08 171
13 | 2025-09-21 | 2026-02-04 136
6 2025-11-10 2026-03-25 135
6 | 2025-01-19 | 2025-05-30 131
1 2025-07-13 2025-11-19 129
12 | 2025-07-18 | 2025-11-19 124
14 | 2025-12-08 | 2026-04-10 123

(15 rows)
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KE®AAAIO 26

GROUPING SETS, ROLLUP, CUBE kai
pivot

Mia avag@opd XpeldleTal CuXVA AETTTOUEPEIEG KAl OUVOAQ OTO idI0
ATTOTEAEOMA, AVA TTOAN, ava TTEPIPEPEIA KAl TUVOAIKA. TO GROUPING
SETS UTTOAOYIZEl TTOAAEC OouadOTTOINOEIC O€ £va query. To pivot
yupilel ypaupéc o oThAeC. Ta ordered set aggregates divouv
OIAUEDO KAl ETTIKPATOUCA TIMN.

NMoAAég opadotroIfoEIg O€ Eva query

3 T0 Ke@AAA0 12 £QPTAEES YPALUT CLVOAOU LIE UNION ALL KAl eva Sevtepo query. I'a cUvoAa o€ TOAG
emineSa autod yivetat ypriyopa Suoavayvwoto. To GROUPING SETS §€yetal pia Alota amod opadomomoelg
Ka1 TIG LITOAOYILEL OAEC.

SQL

WITH sales AS (
SELECT t.region, t.name AS city, oi.quantity * oi.unit_price AS amount
FROM orders AS o
JOIN order_items AS oi ON oi.order_id = o.id
JOIN cities AS t ON t.id = o.shipping_city_id
WHERE o.status NOT IN ('cancelled', 'refunded')

SELECT region, city, sum(amount) AS revenue

FROM sales

WHERE region IN ('KpAtn', 'OecococaAiia’)

GROUP BY GROUPING SETS ((region, city), (region), ())
ORDER BY region, city;

AMOTEAEZMA
region | city | revenue
feocoaria | BéAog | 9190.60
OeoccoAia | Adpiloa | 2410.10
0ecooria | @ | 11600.70
KpAtn | HpaKAslo | 4089.80
Kpritn | Xavid | 5521.80
KpAtn | @ | 9611.60
o | o | 21212.30
(7 rows)

KaBe mapevBeon g Motag eivan pia opadomoinon. H (region, city) Stvel pla ypauun ava moin. H
(region) pia ava mepupepeta. H kevn () pia ypappn yia OAd. TG ypauUES OTou (i 0TnAn dev
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OULUUETEXEL TNV opadortoinon, 1 T g eivai NuLL. I avuto n ypapur) cuvoAov €xel @ kat otig SVo
OTAEG.

ROLLUP ka1 CUBE

H Mota tov tponyolpevov mapadetyuatog eivatl tOoo cuvnBiopevn mov exet 81ko6 g dvoud. To RoLLUP
(a, b) OMUAIVEL GROUPING SETS ((a, b), (a), ()), SnAadn ta emimeda g iepapyiag amo 10 AEMTOUEPES
OTO GUVOAIKO.

To cuBe (a, b) Sivel OAovg Tovg cuvduacuovg, (a, b), (a), (b) kat (). Eival xprjowpo yia Staotdoelg stov
Sev eivat iepapyia, 6mwg n ueBodog TANpwUNS Kat to £1oC.

SQL

SELECT method, extract(year FROM paid_at) AS year, sum(amount) AS total
FROM payments

WHERE method IN ('card', 'paypal')

GROUP BY CUBE (method, extract(year FROM paid_at))

ORDER BY method, year;

AMNOTEAEZMA

method | year | total

card 2025 | 20673.50
card 2026 16232.00
card 1% 36905.50

paypal | 2025 4798.50
paypal | 2026 5178.90

paypal o 9977.40
@ 2025 | 25472.00
@ 2026 | 21410.90
%) %) 46882.90
(9 rows)

O1 ypappeg pe @ o1o €tog etvan ta ovvoAa g pebodov. Ot ypappeg e @ otn pebodo eivar ta cvvora
Tov €tovg. H ypapun pe @ ko ota 8o elval to yeviko cUVoAo.

GROUPING

"Eva ipofAnua pevet. Av ta §edopeva xouv NULL, yid TapaSetypa TOAN aTo0TOANG Tov Aeimel, Sev
EEpelg av To @ wag ypapung eivar i tun 1 onuadt ovvoiov. H cuvapTnorn GROUPING (otiAn) O1VEL 1 OTAV 1)
0TNAN 6V CUUUETEXEL TNV OLASOTTOINGCT) TNG YPAULUTNG KAl O OTAV GUUUETEXEL. Me auTnV ypagelg
ETIKETEC.

sQL

SELECT CASE WHEN GROUPING(method) = 1 THEN '6Aec' ELSE method END AS method,
CASE WHEN GROUPING(extract(year FROM paid_at)) = 1 THEN 'éAa’
ELSE extract(year FROM paid_at)::text END AS vyear,
sum(amount) AS total
FROM payments
WHERE method IN ('card', 'paypal')
GROUP BY ROLLUP (method, extract(year FROM paid_at))
ORDER BY GROUPING(method), method, GROUPING(extract(year FROM paid_at)), 2;
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ANMOTEAEZMA

method | year | total

2025

card | | 20673.50
card | 2026 | 16232.00
card | 6Aa | 36905.50
paypal | 2025 | 4798.50
paypal | 2026 | 5178.90
paypal | 6Aa | 9977.40
OAEG | 6Aa | 46882.90
(7 rows)

TO GROUPING LITALLVEL KA OTO ORDER BY, (WOTE TA CUVOAQ VA EPYOVTAL HETA TIG AemtTopepeleg. To 2 taivopet
pe  Seltepn OTAN TOV ATOTEAECUATOG, £0M TO £TOC WG KEIUEVO.

Pivot pe FILTER

To pivot yupidel Tig TIHES Lag OTNANG 0€ OTNAEG. AVTL YA [id YPAUUT] ava Unva Kat Kataotaot) 0elelg
pia ypappur ava unva kat pia otnAn ava katdotaot). To FILTER TOU KEQAAQIOU 11 TO KAVEL AUETAL.

saQL

SELECT to_char(created_at, 'YYYY-MM') AS month,
count(x) FILTER (WHERE status = 'delivered') AS delivered,
count(*) FILTER (WHERE status = 'shipped') AS shipped,
count(x) FILTER (WHERE status IN ('pending', 'paid')) AS open,
count () FILTER (WHERE status IN ('cancelled', 'refunded')) AS lost,
count(x) AS total
FROM orders
WHERE created_at >= '2026-01-01'
GROUP BY 1
ORDER BY 1;

ANMOTEAEZMA

month | delivered | shipped | open | lost | total

2026-01 | 6 | o] o] 0| 6
2026-02 | 11 | 0] 0| 1] 12
2026-03 | 10 | 0] o] 2| 12
2026-04 | 8 | 0 | 0 | 1| 9
2026-05 | 18 | | o] 2| 20
2026-06 | 9 | 2| 8| o] 29
(6 rows)

O1 oti)Aeg TOL pivot ypagovtal oTo query. Av avplo spootedel vEa KATAGTAOT, TIPETEL VA TTPO0OEDELS
otmAn. H SQL 8ev pmopet va @riaet otieg dSuvapikd amd ta dedopeva, agpol o aptBudg kat ot TOTot
TOV OTNAQV TIPETEL VA €lvAL YVOOTOL TPV atd TNV ekTéAeoT). H eEKTAOT tablefunc €L TN CUVAPTNON
crosstab, AAQ KL QUTN astattel va SAQGCELS TIG OTNAEG.

AIGpECOG Kal ETIKPATOUOCA TIMN

O péoog 0pog apamAava OTav LITAPXOVV Alyeg TTOAD peydheg Tipneg. Mepikd laptops avefadovv  péon
a&la mapayyeAiag oD mave astd pia Tummikn) tapayyedia. H Stapueosog eivat ) tiur) ot peon g
ta&vounuévng AMlotag. Ttnv PostgreSQL vtoloyidetat e percentile_cont(@.5) WITHIN GROUP (ORDER BY ...).
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SQL

WITH totals AS (
SELECT o.status, sum(oi.quantity * oi.unit_price) AS total
FROM orders AS o
JOIN order_items AS oi ON oi.order_id = o.1id
: GROUP BY o.id
SELECT status, count(x) AS orders,
round(avg(total), 2) AS mean,
round(percentile_cont(@.5) WITHIN GROUP (ORDER BY total)::numeric, 2) AS median,
round(percentile_cont(@.9) WITHIN GROUP (ORDER BY total)::numeric, 2) AS p9@
FROM totals
GROUP BY status
ORDER BY orders DESC;

AMOTEAEZMA
status | orders | mean | median | p9o0
delivered | 125 | 478.62 | 212.00 | 1207.22
cancelled | 14 | 252.00 | 115.25 | 719.50
shipped | 12 | 167.06 | 154.60 | 234.30
paid | 5 | 281.06 | 133.50 | 589.28
refunded | 3 | 539.67 | 339.00 | 1019.80
pending | 2 | 697.60 | 697.60 | 1192.32
(6 rows)

Y1ig mapadopéveg mapayyeiieg n Siapecog eival oxebov to uiod tov pecov 6pov. H tummikn) mapayyeAia
elvat oAl pKpoOTeEpT At 000 Seiyvel 0 Heoog 0pog. To percentile_cont EMOTPEPEL double precision, YU
QAUTO 1) LETATPOTTN OF numeric PV QIO TO round.

Avtég Aéyovtan ordered set aggregates, ylati ypeladovtal Ti¢ TIHESG TASIVOUNUEVEG, LIE TN OEIPA TTOV
OP1LEL TO WITHIN GROUP. TO percentile_disc EMOTPEPEL TAVTA L1 TTPAYLUATIKT) TIUT amtd ta SeSopeva, eva
TO percentile_cont TAPEUPAMEL avapeoa og SV THEG. To mode () Sivel TNV 70 GLUYV TN,

SQL

SELECT t.region, mode() WITHIN GROUP (ORDER BY pay.method) AS usual_method
FROM payments AS pay
JOIN orders AS o ON o.id
JOIN cities AS t ON t.id
WHERE pay.amount > @
GROUP BY t.region

ORDER BY t.region;

pay.order_id
0.shipping_city_id
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AMOTEAEZMA
region | usual_method

AttikAg | card
Avtikn EAAGSa | card
‘Hne 1pog | paypal
feoocaiia | card
Kevtpiki Makedovia | card
Kpritn | card
Nétio Aryaio | card
MeAonévvnoog | card
(8 rows)

KPATA AYTO

To GROUPING SETS UTTOAOYICEI TTOAAEG OPODOTTIOINCEIG O€ VA TTEPOOMA. To ROLLUP Bivel ETTITTED IEPAPXIAG KAl TO
CUBE OAOUG TOUG GUVOUOGHOUG. To GROUPING () EEXWPICEI TIG YPAUUEG CUVOAWY. To pivot ypd@eTal PE éva FILTER
avda oTAAN. H dIdueocog €ival percentile_cont(0.5) WITHIN GROUP.

AoKRoEIg

AZKHzH 26.1 YTaAAnAol avd Tuiua kai 0éon

Eugavioe 1o mAnbog kat to abpotoua iobov towv LITAAANA®Y [e TUNipa, ava Tpunua kot 0¢on, pe
VITOOVVOAQ AVA TUNHA KA YEVIKO GUVOAO. XPT|O1UOITIOINCE ROLLUP.

ANAMENOMENO AMOTEAEZMA

department | title | employees | payroll
Amo®nkn Amo8nkdpiog 2 3550.00
Amo8nkn 06ny6¢ dilavoung 1 1650.00
AmoBnkn Operations Manager 1 6200.00
Amo8nkn @ 4 | 11400.00
Atoiknon CEO 1 9500.00
Atoiknon @ 1 9500.00
NwARcE1g Account Manager 2 6000.00
NwARce1g Head of Sales 1 7000.00
NMwARce1g Sales Intern 1 1100.00
NMwARce1g @ 4 | 14100.00
Texvohoyia | Backend Developer 1 4200.00
TexvoAoyia | CTO 1 8200.00
TexvoAloyia | Data Engineer 1 4400.00
TexvoAoyia | Frontend Developer 1 3900.00

(17 rows)
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AZKHIH 26.2 ETIKETEG OUVOAWV

Eavaypdye Vv TponyouLEVT] ACKNOT) WOTE 01 YPAUUEG CUVOAWDV VA YPAPOLY 6Xa ta tpfpata KAL 6AEG ot
pécetc avtl yia @. Kpata povo tig otreg tunpatog, Heong kat minovg.

ANAMENOMENO ATMOTEAEZMA

department | title | employees
Amo8nkn Amo8nkdap1o6 2
Amo®nkn 06ny6¢ diavoung 1
Amo6nkn Operations Manager 1
Amo®nkn OAec o1 Béoelg 4
Atoiknon CEO 1
Atoiknon OAeC o1 Béoelg 1
MwAnoe1g Account Manager 2
NMwARcE1g Head of Sales 1
NwARce1g Sales Intern 1
NMwARce1g OAec o1 Béoelg 4
TexvoAoyia | Backend Developer 1
TexvoAoyia | CTO 1
TexvoAoyia | Data Engineer 1
TexvoAoyia | Frontend Developer 1
(17 rows)

AZKHIH 26.3 KuUBog TTAnpwpwv

Me cuBg, vITOAOY10€ TO TTANBOC TV BeTIKOV TANPUGY ava uEBodo kat ava Tpipnvo tov 2026, pe OAovg

ToVg CLVSVACTUOVUE CLVOAWV. To TPIUNVOo va eivatl aplBpog aod 1 €wg 4.

ANAMENOMENO AMOTEAEZMA

method | quarter | payments

bank
bank
bank
card
card
card

cod

cod

cod
giftcard
giftcard
giftcard
paypal
paypal

(18 rows)

~NOoO -
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AZKHIH 26.4 [livakag pnvwyv kai pedodwv

®dTiage pivot pe pia ypapurn ava piva tov 2026 kat pia othAn ya 1o kabapd moood kabe nebodov
TIANPWUNG card, paypal, bank KAl cod. 'OTov 8V LITAPYEL TOCO YPAWE O.

ANAMENOMENO ATMOTEAEZMA

month | card | paypal | bank | cod

2026-01 | 278.90 | 1149.00 | 0 | 103.90
2026-02 | 2357.70 | 128.00 | 0 | 1540.50
2026-03 | 1366.30 | 30.40 | 20.50 | 82.00
2026-04 | 1043.70 | 2208.90 | 773.90 | 0
2026-05 | 6722.70 | 649.00 | 2400.10 | 567.00
2026-06 | 4462.70 | 1013.60 | 817.00 | 1081.70
(6 rows)

AZKHIH 26.5 AIGUECOG VA KATnyopia

INa kaBe katnyopia pe evepyd mpoiovta ep@avioe n péon Kat ) S1ueco tiun tovg, pe Svo dekadika.
Ep@avioe povo g katnyopieg 67100 0 Hecog 0pog Eemepva  S1AUECO KATA TIEPIOCOTEPO A0 10%.

ANAMENOMENO AMOTEAEZMA

category | mean | median
KouC {va | 115.97 | 64.00
Neplpepetakd | 128.18 | 89.00
Laptops | 1332.33 | 1149.00
(3 rows)

AZKH:IH 26.6 H ouvn@iopévn wpa

INa kaBe nuépa g efdouddag, pe 1 Aevtépa, Bpeg TNV wPA TG NUEPAS LE TIG TIEPIOOOTEPES

TTAPAYYENEG, e mode ().

ANAMENOMENO AMOTEAEZMA

weekday | busiest_hour | orders
1 | 14 | 31
2 | 9 | 23
3| 11 | 21
4 | 8 | 22
5 | 13 | 22
6 | 22 | 15
7 | 22 | 28

(7 rows)
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KE®AAAIO 27

Arrays ka1 JSONB

H PostgreSQL utropei va kpatioel pia Aiota Tiywyv 13 €va oAOKAnpo
éyypago JSON og pia otrAn. Eival Xprjoigo yia €TIKETEG, yia
XAPAKTNPIOTIKA TTOU JIA@EPOUV ATTO TTPOIOV OE TTPOIOV KAl yIa
dedopéEva rou Epyovtal RdN we JSON. Aegv avTikaBioTd Toug
TTIVAKEG, AAAQ TOUG GUUTTANPWVEL.

Arrays
H ot)An tags TOU products €lval text [1, &vag mivakag amo keipeva. 'Eva array ypagetatl wg Keipevo pe
AyK10Tpa, '{a,b}', 1} LLe TOV constructor ARRAY['a', 'b']. Ta ototkeia apiBuovviat amo 1o 1.

saQL

SELECT name, tags, tags[1] AS first_tag, cardinality(tags) AS n_tags
FROM products
WHERE id IN (1, 19, 28);

AMOTEAEZMA
name | tags | first_tag | n_tags
Biog kal moAiteia tov AAEEN Zopund | {B1BA{o,Aoyotexvia,bestseller} | BiBAio | 3
AkovoTikd ANC | {Axog,acvppato,bestseller} | Axog | 3
AwpokdpTta 50€ | {6wpo} | dwpo | 1
(3 rows)

TMa va poTnoeig av £va array meplexel fHia Tiun vaapyovv 600 tpomot. To 'tiuq' = ANY(tags) elval aAnBég
0TV KATT010 0ToLXEl0 elvat 100 pe v Tiur). O TEAEOTIG @ EAEYXEL AV TO APLOTEPO array JEPIEXEL OAA TA
oToela tov 6810V, To && EAEYYEL AV EXOLV TOLAAXIOTOV EVA KOWVO.

SQL

SELECT name, tags
FROM products
WHERE tags @> ARRAY['acUpuato']
OR tags && ARRAY['podcast', 'BiviAto']
ORDER BY name;
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ANMOTEAEZMA

name | tags

AkovoTikd ANC |

Acvpuato movtikt | {mepleeperakd,acvpuatot

Hxe{o Bluetooth | {Axog,acvpuato}
I
|

Mikpdpwvo USB {Axo¢,podcast}
Nkamn {Nxog,B1voAL0}
(5 rows)

{Axo0¢,acvpuato, bestseller}

Arrays kai JSONB

O @ ka1 0 && pIopoLV va ypnotpomotnoovv GIN index, kat tov Oa Sotue oto ke@AAao 35. To = ANy

Sev umopet.

unnest Kal array_agg

To unnest Kavel &va array ypaupég. Etvat 1o kAeidi yia kabe avaivon mavw og arrays, ylati petd
SovAgLELG |IE KAVOVIKEG YPAUUUES KA GROUP BY. XTO FROM UITALLVEL LE CROSS JOIN LATERAL, OTIWG OTO KEPAANLO
14, A@OV TTALPVEL OPIOUA A0 TNV Ttponyovuevn ypauur. H PostgreSQL Séxetat kau tnv 7o ovvtoun

YPAPT) e KOUUA, TTOV Y1 oUVaApTHoelg eivat mavta lateral.

SQL

SELECT tag, count(x) AS products

FROM products AS p

CROSS JOIN LATERAL unnest(p.tags) AS tag
WHERE p.active

GROUP BY tag

HAVING count(x) >= 3

ORDER BY products DESC, tag;

AMOTEAEZMA

tag | products

B1BA{o 10
gspIQSpslaKd
nxog

Aoyoteyvia
AoVPUATO
ypage {o
TIPOYPAUMAT LOUOG
onitt

laptop

(9 rows)

Wwwwwhs~pu

To avTioTpoPo eival T0 array_agg, TOL HAdeLEL TIUEG pag opadag o€ array. Me WITH ORDINALITY TO unnest

Sivel xau n B¢on kabe oToEloL.
saL

SELECT p.name, t.tag, t.pos
FROM products AS p

CROSS JOIN LATERAL unnest(p.tags) WITH ORDINALITY AS t(tag, pos)

WHERE p.id = 1;
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AMOTEAEZMA

name | tag | pos
Bio¢ kot moAitei{a touv AAEEN Zopumd | BipAio | 1
Biog kat moAirteia tov AAEEN Zopumd | Aoyoteyxvia | 2
Biog kat moAirteia tov AAEEN Zopumd | bestseller | 3
(3 rows)
NMATIAA

‘Eva array eivai BoAiko yia AioTeg TTou diadlovtal OAGKANPEG, OTTWG Ol ETIKETEG VOGS TTPOIOVTOG. Agv UTTOPEI
Ouwg va éxel foreign key ata aToixeia Tou oUTe constraint HovadIKOTNTAG AVAPETO G€ YPOAUUEG. AV Ta OTOIXEIO
€ival ovtéTnNTEG PE BIKA TOUG OTOIXEID, OTTWG TTPOUNBEUTEG, XpEIdleoal TTivaka oUvdeang OTTwWG OTo Ke@AAaio 18.

jsonb
H om)An attrs eivat jsonb. Kpatd éva eyypago JSON oe Suadikr| pop@r), pe kAed1a mov Siapepovv amod
npoidv oe mpoidv. 'Eva PifAio exet oeAideg kat ekSOTN, Eva TTOVTIKL AVAAVOT) KAl XPWUATA.

sQL

SELECT name, attrs
FROM products
WHERE id IN (5, 14);

AMOTEAEZMA

name | attrs
Mabaivw Python | {"pages": 520, "language": "el", "publisher": "KAei1bdp16uoc"}
Aovppato movtikt | {"dpi": 1600, "colors": ["black", "white"], "wireless": true}

(2 rows)

H PostgreSQL £xe1 kat TOV TUTO json, IOV KPATA TO KEIHEVO OTTWG eival. O jsonb a@aipel keva kal S1TAd
KkAe1d1a, tavopel ta kAedi1d kat Stafadetar toAd ypnyopotepa. Xpnoluomoinoe jsonb, EKTOG AV TTPETEL
va Statnpnel to akpiBég keipevo.

AlaBalovrag TIpEG
O TeAe0TNg —> ETOTPEPEL TNV TIUT EVOC KAEIB10V (G jsonb. O —>> TNV MOTPEPEL WG text. O #> AkOAOVOEL
eva povorartt. I'ia ovuykplon 1 paelg e aplBpolg HETATPEELS TO KEIUEVO OTOV TUTO oV BEAeLC.

saQL

SELECT name,
attrs —> 'colors' AS colors_json,
attrs —>> 'ram_gb' AS ram_text,
(attrs —>> 'ram_gb')::integer *x 1024 AS ram_mb,
attrs #>> '{colors,0}' AS first_color
FROM products
WHERE category_id = 8
ORDER BY 1id;
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AMOTEAEZMA
name | colors_json | ram_text | ram_mb | first_color
Laptop Aero 14 | ["silver", "black"] | 16 | 16384 | silver
Laptop Pro 16 | ["space gray"] | 32 | 32768 | space gray
Laptop Student 15 | ["black"] | 8 | 8192 | black
Laptop Classic 13 | @ | 8 | 8192 | @

(4 rows)

Yta arrays Tov JSON 1 apifunon exva anmod 1o 0, oe avtifeon pe ta arrays g PostgreSQL. 'Omov 1o
KAe181 Aeimel, To ATOTEAEGHA EIVAL NULL, OTIWG OTO Laptop Classic 13 IOV eV EXEL XPOUATA.

Ta guitpapiopa vrapyovy TeAeoTeg ov pwtovy TN dour). To ? eAéyyel av vapyet kAeidi. To e> eAeyyel
Qv TO EYYPAPO TEPIEXEL EVA LIKPOTEPO EYYPAPO.

SQL

SELECT name, attrs —>> 'battery_h' AS battery
FROM products
WHERE attrs ? 'battery_h'
AND attrs @ '{"wireless": true}'
ORDER BY name;

ANMOTEAEZMA
name | battery
AkovoTikd ANC | 30
Hxetlo Bluetooth | 1
(2 rows)

To e> elvat 0 TeleoT|g mov Belelg oe peydioug mivakeg. 'Omwg ota arrays, xprnowtosolel GIN index. 'Eva
WHERE (attrs —>> 'wireless')::boolean §ivel To 1810 amotéAeopa aAAd xwpig index.

JSON o€ ypaupuég

To jsonb_array_elements_text Kavel Eva JSON array ypappeg, O7wg o unnest. TO jsonb_each_text KAVEL Eval
QAVTIKEIEVO YpapES KAEIO100 KAl TIUNC.

SQL

SELECT p.name, kv.key, kv.value

FROM products AS p

CROSS JOIN LATERAL jsonb_each_text(p.attrs) AS kv
WHERE p.id = 16;

AMOTEAEZMA
name | key | value
086vn 27" 4K | ports | ["hdml“ "usb-c"]
086vn 27" 4K | screen_in | 2
086vn 27" 4K | resolution | 3840x2160

(3 rows)
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Ao v PostgreSQL 17 vdipyet kKt T0 ISON_TABLE TOV TTPOTLITOV, TToL petatpemnel JSON o ypappeg kat
OTNAgg L TUTovg o€ eva PBrua. Ta povordmia ypagovtal og jsonpath, pia pukpr) y\wooa 67tov 1o $
givau 1) pida Tov eyypagov.

SQL

SELECT p.name, c.color
FROM products AS p
CROSS JOIN LATERAL JSON_TABLE(p.attrs, '$.colors[x]'
COLUMNS (color text PATH '$')) AS ¢
WHERE p.category_id IN (8, 9)
ORDER BY p.name, c.color;

AMOTEAEZMA

name [ color
AcvVppato movtikt black
AcVpuato movtikt white

I

|
Laptop Aero 14 | black

I

I

I

Laptop Aero 14 silver
Laptop Pro 16 space gray
Laptop Student 15 | black

(6 rows)

Pdriaxvovrag JSON

Tuyxva n epappoyn Bedet to amotédeoua wg JSON. To jsonb_build_object PTIAYVEL AVTIKEILEVO QIO
Zevyn KASIO1®V KAl TIH®V KAl TO jsonb_agg HAdeVEL TIQ TIREG pag opadag oe array. Madl (ptidyvouvv
¢vbeta éyypaga oe eva query.

SQL

SELECT jsonb_pretty(jsonb_build_object(
‘customer', c.first_name || " ' || c.last_name,
'orders', jsonb_agg(jsonb_build_object('id', o.id, 'status', o.status)
ORDER BY o0.id))) AS doc
FROM customers AS c
JOIN orders AS o ON o.customer_id = c.id
WHERE c.id = 17
GROUP BY c.id;

AMNOTEAEZMA
doc

{ +

"orders": [ 1

+

"id": 47, +

"status": "delivered" +

I +

{ +

"id": 68, +

"status": "cancelled" +

i +

{ +
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"id": 138, +
"status": "delivered" +

i +

{ +
"id": 154, +
"status": "shipped" +

I +

g +
"customer": "®wtelvi Aaumpdkn"+

(1 row)

To jsonb_pretty eivatl HOVo yia eppavior). Badel alayeg ypauung kat e00xEG.

AAAGlovTag JSON

O teleoTng | | evavel 8o avtikeipeva. 'Omov vitapyet 1810 kAedi, kepdilet to dekl. O tedeotg - apaipel
KAe161. To jsonb_set AANALEL 1A TIUT) OE LOVOTTATL.

sSQL

UPDATE products

SET attrs = attrs || '{"warranty_years": 2}'

WHERE category_id = 8

RETURNING name, attrs —>> 'warranty_years' AS warranty;

AMOTEAEZMA

name | warranty

Laptop Aero 14 | 2
Laptop Pro 16 | 2
Laptop Student 15 | 2
Laptop Classic 13 | 2
(4 rows)

UPDATE 4

"Eva uPDATE o€ jsonb Eavaypagel oAOKANPO TO £yypaPo, Ox1 LOVO To KAEWSE Tov da&e. Ta peyaia
£yypa@a tov aAAA{oLVY OLYVA, AUTO KOOTICEL.

EIAIKA ZTHN POSTGRESQL

Av éva kAeidi Tou JSON epaviletal o€ OAEG TIG YPAUUEG, XPNOIUOTIOIEITAI O€ QIATPO KOl joins 1 TTPETTEI VA €XEI
constraint, avrkel o€ &Ikr) Tou oTAAN. To jsonb gival yia dedopéva TTou TTPpayHATIKA Sla@EPOuV aTTd YPauur) o€
YPAMWA 1 TTou 8eV 00U AVAKOUYV, OTTWG TO OWUA EVOG webhook.

KPATA AYTO

Ta arrays kpatoUv AioTeg idlou TUTTOU, apIBuNuéveg atmd 10 1. To unnest Ta KAVEI YPAPPEG KOI TO array_agg TO
QavTiIOTPOPO. ZT0 jsonb TO -> Bivel jsonb, TO —>> KEIYEVO Kal TO @ EAEYXEI TTEPIEXOMEVO PE UTTOOTHPIEN index. To
JSON_TABLE KO TO jsonb_agg METATPETTOUV avapeca oe JSON kal ypauuég.
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Aokioeig

AzKHzH 27.1 [poiévra ypageiou
Bpeg Ta poiovTa ToU EXOVV TNV ETIKETA ypage (o 1) TNV ETKETA usb-c. ELpavioe Ovopa kal eTKETEC.
ANAMENOMENO AMOTEAEZMA

name tags

|
Mpageio puvBuiZopevov vyovg | {ypageio,epyovouia}
EpYOVOULKH KAPEKAQ | {ypageio,epyovouial
dwtioTt1kO ypageiov LED | {ypagpeio}

USB-C docking station | {neprpeperakd,usb—c}
(4 rows)

AzKHzH 27.2 TIwAAROCEIG avd ETIKETA

YtoAdy10e Ta tepdyia mov TovANOnKav yia kabe eTikeTa IPoiovVTog 08 mapayyeiieg mov dev
akvpnBnkav ovte eTmotpapnkav. Eu@avioe Tig mevte eTIKETEG LE TA TEPIOCOTEPA TELAYLA.

ANAMENOMENO ATMOTEAEZMA

tag | units
B1BA{o | 135
Aoyoteyvia | 56
TEP LOEPE LAKA | 48
TPOYPAUMATLOUOG | 39
ypogeio | 36
(5 rows)

AZKH:H 27.3 Laptops pe pvAun

Eugavioe dvopa, pvnun kat amoBnkevtikod xwpo twv laptops pe tovAdyiotov 16 GB pviun, wg
AKEPAIOVG, TAEWVOUNIEVA QIO TN LEYQADTEPT) LVTIUT).

ANAMENOMENO AMOTEAEZMA

name ram_gb | storage_gb

|
Laptop Pro 16 | 32 | 1024
Laptop Aero 14 | 16 | 512
(2 rows)
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AZKHIH 27.4 Ol OUXVOTEPEG AVA{NTAOEIG

A6 ta events TOTOL search, Ppeg TIg TEVTE CUYVOTEPES AvAlNTNOELS LE TO TAT00G TOUG Kot TOCO0L
Slagopetikol meAdteg TIg EKavay.

ANAMENOMENO ATMOTEAEZMA

query | searches | customers
postgres | 26 | 18
aKOoVGT1KAE ANC | 24 | 14
KOPEKAQ YPOQPELOL | 23 | 15
KOUPETLEPQ | 22 | 12
python | 20 | 19
(5 rows)

AZKHzH 27.5 [MeAdTng wg JSON

dTiage ya Tov meddtn 13 Eva eyypa@o JSON e T0 OVOUATETMVULO, TNV TTOAN KAl €va array pe Tig
TapayyeAeg Tov, Omtov KABe apayyeMa €xet id Kat NUEPOUNVIA K¢ KEILEVO YYYY-MM-DD. ELpAvioE To pe

jsonb_pretty.

ANAMENOMENO AMOTEAEZMA

doc
{ +
"city": "Xavid", +
"name": "Katepiva Itavpov", +
"orders": +
+
"id": 20, +
"date": '"2025-05-04"+
By +
{ +
"id": 35, +
"date": '"2025-09-03"+
Yo +
{ +
"id": 40, +
"date": "2025-09-19"+
I +
{ +
"id": 41, +
""date": "2025-09-21"+
i +
{ +
"id": 82, +
""date": "2026-02-04"+
b +
] +

(1 row)
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AZKHIH 27.6 OQUPEG O€ YPAMUES

Me JSON_TABLE, ELLPAVIOE Y1a KAOe poilov pe KAEST ports T0 Ovoud tov kat kaBe BVpa oe Sikn g
ypapypr, pe tn 0¢on g otn Alota.

ANAMENOMENO ATMOTEAEZMA

name | pos | port
086vn 27" 4K | 1 | hdmi
066vn 27" 4K | 2 | usb-c
USB-C docking station | 1 | hdmi
USB-C docking station | 2 | ethernet
USB-C docking station | 3 | usb-a
USB-C docking station | 4 | usb-c

(6 rows)

AIKHzH 27.7 Eyylnon ko a@aipeon kA&1diou

Ye &va query, mpdobeoe oTa TPOIOVTA TNEG KATNYOPLag 10 TO KAEWST warranty_years L€ TIUT) 1 KAl Apaipeoe
a7t OAQ TA TTPOTOVTA TO KAEIS colors. Eu@avioe ya tig ypappeg mge katnyopiag 10 stov aAafav 1o
OVOLLQ, TNV EYYUNOT] KAl AV €XOUV AKOUN KAES colors.

ANAMENOMENO ATMOTEAEZMA

name | warranty | has_colors

AkovoTikd ANC |
Hxeilo Bluetooth |
Mikpdowvo USB |
Mkdmn [
(4 rows)

[

| f
| f
| f
| f
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KE®AAAIO 28

AvalnTnon KeIJEVou UE regex, trigrams
Kai full text search

To L1Ke Bpiokel poTipa, aAAd dev avTéxel TOVoOUG, opBoypa@ika Aaon
) dIAQOPETIKOUG TUTTOUG TNG idlag Aégng. H PostgreSQL éxel Tpia
epyaAcia yia autd. Ta regular expressions yia akpifr) yotia, Ta
trigrams yia opoidtnTa Kai 10 full text search yia Aé€eic pe kararagn
QTTOTEAECHATWV.

Regular expressions

O teheoTng ~ eA&yyel av &va keipevo tapladel pe regular expression. O ~x kavel to 1610 ywpig Siakpion
me{®v kal keahaimv. O !~ eivar ) apvnon. Ta regular expressions smeptypd@ovv potiffa sov To LIKE Sev
pItopel, 0mwg «akp1fog Seka Yneia ov Eekvouv e 69».

saQL
SELECT name, phone

FROM suppliers
WHERE phone !~ '~69[0-9]1{8}$";

AMOTEAEZMA
name phone
B1BAtodlavoury ATtikAG | 2105550101

I
I
Techno Import | 2310555202
I
I
I

‘Hxog & Eikéva AE 2105550303
Nordic Office +46855500404
OeoocaA 1k XopTiKA 2410555606

(5 rows)

To ~ onuaivel apymn, To $ TEAOG, TO [0-9] Eva PNPio kAl To {8} akpiPwg oKT® popeg. Kavevag
nipounBevtng Sev exer kivnTo. H ypaupur pe NuLL TNAE@mvo Sev epgaviletal, ylia ToV YV@woTd AOYO TOU
KePaiaiov 3.

O1 ovvaptnoelg regex e€ayovy kat aAAdovy keipevo. To substring(keipevo FROM potiBo) EMOTPEPEL TO
KOLLLATL IOV Tapladet pe tnv mpmtn mapévheon tov potifov. To regexp_replace avtikabiotd.
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SQL

SELECT sku,
substring(sku FROM '-([0-9]1+)$') AS number,
regexp_replace(sku, '[0-9]+$', 'XXX') AS masked
FROM products
WHERE sku ~ '~(BK|LP)-"';

ANMOTEAEZMA
sku | number | masked

BK-LIT-001 001 BK-LIT-XXX
BK-LIT-002 002 BK-LIT-XXX
BK-LIT-003 003 BK-LIT-XXX
BK-LIT-004 004 BK-LIT-XXX
BK-PRG-001 001 BK-PRG-XXX
BK-PRG-002 002 BK-PRG-XXX
BK-PRG-003 003 BK-PRG—-XXX
BK-DB-001 001 BK-DB-XXX
BK-DB-002 002 BK-DB-XXX
BK-TEC-001 001 BK-TEC-XXX
LP-001 001 LP-XXX
LP-002 002 LP-XXX
LP-003 003 LP-XXX
LP-004 004 LP—-XXX

(14 rows)

NATIAA

Ta regular expressions €ivail 1Ioxupd kal SUGKoAa oT1o didBacpua. MNa éva atTAd TPdBeua ) €TTIONUA TO LIKE €ival
ca@éoTepo. KpdTa Ta regex yia TKUpwon JOP@AG Kal QYWY KOPUATIWY.

Tovol kal unaccent

T0 KEPAAA0 2 TO ILIKE Oev Pprike Ta Xavid asto 1o xavia. Ot TEAATEG OU®G YPAPOUV GUXVA XWPIg
TOvoug. H eméktaon unaccent ag@aipel tovoug kat Staivtikd. Mia emtéktaon evepyostoleital pia gpopa
ava BACT) € CREATE EXTENSION.

saL
CREATE EXTENSION IF NOT EXISTS unaccent;

SELECT unaccent('Kagetiépa espresso') AS plain;
SELECT name

FROM products
WHERE unaccent(name) ILIKE 'S' || unaccent('kagetiepa') || '%';
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ANMOTEAEZMA

CREATE EXTENSION

plain

Kagpetiepa espresso
(1 row)

name

Kagpet1épa espresso
(1 row)

H avadrnon kagetiepa, TOL VAL 1] TETAPTN IO OUYVY OTA events, Ppiokel Twpa o 7poiov. Epapuodleig
TO unaccent KA1 OTIG SVO TTAEVPES, MOTE VA UMV EXEL ONLLACLA TTOA TTAEVPA EXEL TOVOUG,.

Trigrams

'Eva trigram eivai pia akolovdia tpiwv diadoxikwv yapaktipwv. H eektaon pg_trgn omaet kabe
KEIUEVO 0Ta trigrams Tov KAt HETPA TNV Opo0TNTA SV0 KEWEVOY AITO TO TO0A trigrams poipadovral.
Avo keipeva pe £va opBoypa@iko Aabog Exovv ta meploodTepa trigrams kowva.

SQL

CREATE EXTENSION IF NOT EXISTS pg_trgm;

SELECT show_trgm('laptop') AS trigrams;
SELECT similarity('laptop', 'labtop') AS typo, similarity('laptop', 'desktop') AS other;

AMNOTEAEZMA

CREATE EXTENSION

trigrams
{* 1," a",apt,lap,"op ",pto, top}
(1 row)
typo | other
0.4 | 0.15384616
(1 row)

KaBe A£En oupumAnpmveTal Le KEVA OTNV apyr) KAl 0To TEAOC, YU AUTO LIapyovy trigrams omwg " 1.
Ta kelpeva pe EANANVIKOUG XAPAKTIPES TO show_trgm TUTTOVEL KOSIKOUG AVTL YA YPAUUATA, AAAA )
OUO1OTNTA VITOAOYIZETAL KAVOVIKAL.

To similarity OUYKpivel OAOKANpa keipeva. 'OTav Payvelg ta AeEn Heoa oe eva HeyaAlTepPo Keipevo,
OTIWE U1 AVAdTNOT HECA OE OVOUA TTPOTIOVTOC, TO word_similarity elval KaAAUTEPO. MeTpa 000 potadet
N avadiTnon WUe To 70 KOVTIVO KOUUATL TOU KEWEVOL.
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SQL

SELECT name,
round(similarity(lower(unaccent(name)), 'kapekAa ypagelov')::numeric, 2) AS whole,
round(word_similarity('kapekAa', lower(unaccent(name)))::numeric, 2) AS word

FROM products

WHERE category_id = 13

ORDER BY word DESC;

AMOTEAEZMA

name | whole | word

Epyovoutlkh Kop€KAQ | ©.29 | 1.00

Mpageio puvBuilépevov vyovg | 0.22 | 0.00

dwtioTt1KO ypageiov LED | ©0.29 | 0.00
(3 rows)

Me 10 similarity TO dwtioTiKé ypageiov LED Byaivel oxedov 100 Le TNV KapEKAQ, emteldn potpadetat tn AEEn
ypageov. TO word_similarity pe T A&EN mov petpdel Bpiokel NV kKapekAa pe Baduo 1.

H enéxtaon opidetl kal teheotes. To keipevo % keipevo elval aAnBeég otav 1) opoldtnTa Eemepva Eva opo,
Qto TTPOETAOYT) 0.3. To <-> Sivel v amdotaon, SnAadn eva peiov v opotdtta. Eival foAko yia
ORDER BY. O1 teAeotég avtol ypnotpomolovy GIN kat GiST indexes, omtdte oe peyaiouvg mivakeg n fuzzy
avadnmon pevel ypryopn. To kepdhaio 35 to deiyvel.

sQL

SELECT name, round((lower(unaccent(name)) <—> 'akovotika anc')::numeric, 2) AS distance
FROM products

WHERE lower(unaccent(name)) % 'aKOLOT1KX anc'

ORDER BY distance;

AMOTEAEZMA
name | distance
AkovoTikd ANC | 0.00
(1 row)

Full text search

Ta trigrams dev E&povv Timota amd YA®ood. To kagetiépa KAL TO kagetiépeg HOIALOVV, AAAA TO 86puBog KAl
TO 8opvRov Atyotepo. To full text search SovAever pe Ae€eig. Kabe AeEn avayetat ot pida g, T0
lexeme, pe Baon toug kavoveg piag yawooag. H PostgreSQL £xet pubuioeig yia ta eAAnvika.

'Eva Kellevo HETATPETETAL OE tsvector, TN AlOTA TV lexemes Tov e Tig O¢oeig Tovg. Mia avadtnon
UETATPETETAL OF tsquery. O TEAEOTNG @@ EAEYXEL AV TAIPLALOUV.

SQL

SELECT to_tsvector('greek', 'O 86puBoc tov B0opURoL Hev eivat Bopuvpwdnc') AS vector,
websearch_to_tsquery('greek', '66puBoi') AS query;
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ANMOTEAEZMA

vector | query

'6ev':5 'ewa':6 'Bopup':2,4 'BopuvPwd':7 'o':1l 't':3 | 'Gopup’
(1 row)

Tpeig pop@ég e idtag AeEng eyvav o 1810 lexeme, sopvp, YwPig TOVOLC KAt pe medd. H eAAnvikT)
pLvOon dev £xel Alota pe ovvnOiopgveg A&€elg mov ayvoouvTal, OTOTE TO o KAL TO tov UEVOLY OTO
vector, To 8eUTEPO WG .

To websearch_to_tsquery O€xetal avadlTnoelg 0mwg TG YPAPOLV 01 XPNOTeS. AEEEIS Ue KEVO onpaivouy
OAEG, TO or ONUAIVEL OTTOIASTTIOTE, TO - WIIPOOTA A0 AEEN ONUAIVEL VA AETTIEL KAL TA E10AYWYIKA
onuaivouv akpifn gpaon.

SQL

SELECT r.id, r.title

FROM reviews AS r

WHERE to_tsvector('greek', r.title || ' ' || r.body)
@@ websearch_to_tsquery('greek', '66puvBoc');

AMOTEAEZMA

id | title

12 | Houvxia emitéAovg
20 | GopuBwdeg

28 | A8d6pvBo

(3 rows)

Tpeig kPLTkeES Ypagpouv yia 00pufo pe tpelg Srapopetikeg pop@eg e AeEng. H pia amod avteg eivan
Xwpig tOvoug. To ILIKE 's686puBocs’' dev Ba efploke kapia.

Kartdragn ka1 atrooTaouara

To ts_rank 8ivel fabuod oxetikoTnTAC, e AOT) TO TTOOES POPES KAL TTOCO KOVTA gppavidovral o1 A&Eerg.
To setweight Sivel fAPOG 0 KOUUATIA TOV KEWEVOD, MOTE A AEEN OTOV TITAO VA LETPA TTEPLOTOTEPO
Qto i A&EN 0to omua. To ts_headline EMOTPEPEL ATTOOTIACUA LE TIG AEEELG ONUASEUEVEG.

saQL

WITH docs AS (
SELECT r.id, r.title, r.body,
setweight(to_tsvector('greek', r.title), 'A')
setweight(to_tsvector('greek', r.body), 'B') AS vector
FROM reviews AS r

)
SELECT id, title,
round(ts_rank(vector, q)::numeric, 3) AS rank,
ts_headline('greek', body, q, 'StartSel=[, StopSel=]') AS snippet
FROM docs, websearch_to_tsquery('greek', 'laptop or Admtom') AS q
WHERE vector @@ q
ORDER BY rank DESC;
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ANMOTEAEZMA

id | title | rank | snippet

33 | MoAV kaAd laptop | ©.304 | Ipriyopo kat a®dpuvBo. H 066vn Ba pmopovoe va €{vatl MLO QWTELVH.
18 | KaBaprj €1kéva | ©.122 | H 086vn 4K eivat kpvoTtdAAivn Kot to USB-C goptilel to [laptop].
25 | EAogpy kot ypAyopo | 0.122 | To [Admtom] eivat mavdAagpo kot n pnatapio kpatdetl 6An pépa.
(36 | Ziom{\)sml | ©.122 | To [laptop] Ceotaivetatr moAv étav tTpéxw Docker.

4 rows

H kprtikn pe ) A&&n otov Titho eival mpaytr. To websearch_to_tsquery GTO FROM L€ KOULA LITOAOYI{eTAN pial
(pOPA KA1 TO g Xpnoluosoleital o pia onueia.

EIAIKA ZTHN POSTGRESQL

> € TIPAYUOTIKA EQapuoyr dev UTTOAOYICEIG TO to_tsvector 0€ KABE avalitnon. To kpatdg o€ generated column
TUTTOU tsvector, OTTWG 0TO KEQPAAao 17, ye GIN index atré Trédvw. ToTE N avalTnon o€ EKATOUUUPIA KEIPEVT
OlapKEi XINIOOTA TOU SEUTEPOAETTTOU.

Molo epyaAcio oTe

Avaykn EpyaAeio

TTPOBepa A eTTiONUa, atmAd uortifo LIKE, ILIKE

EMKUPWAN HOPPAG, eCaywyn regular expressions

KOMMATILV

TOVOI unaccent O€ OUVOUAOUO PE Ta UTTOAOITTO

opBoypa@ikd AGOn, KoppdaT AéEng, trigrams
OITTAOEYYPAPEG

AEEEIG pE KAIOEIG, TTOAAEG AEEeIG, full text search
Katdragn

KPATA AYTO

Ta regular expressions eA£yxouv Kail eayouv PoTiRa PE ~. To unaccent agaipei TOvoug. Ta trigrams peTpouv
OPOoIOTNTA KAl AVTEXOUV AGBN, UE similarity, word_similarity, % Kal <->. To full text search avdyel Aé€eig o€
lexemes PE to_tsvector KaI WAXVEI PE @@ KAI websearch_to_tsquery.

AoKNOE€Ig

AZKHzH 28.1 Email pe kepaAaia

Bpeg pe regular expression tovg teAdTeg ov T0 email Toug TEPIEXEL TOLAAYIOTOV Eva KEPAAALO
AaTviko ypaupa. Epgavioe id kot email.

ANAMENOMENO ATMOTEAEZMA

id | email

21 | Giorgos.Papadopoulos@Example.gr
(1 row)

EKAOZH 1.0 - ZEMTEMBPIOX 2026 241



SQL ME POSTGRESQL AvalATnon kelpévou e regex, trigrams kai full text search

AZKHIH 28.2 AvalfTnon Xwpig Tovoug

Bpeg Ta polovTa IOV TO OVOUA 1) 1) TTEPLYPAPT] TOUC TIEPLEXEL TN AEEN nyeto 1) TN AEEN pikpogwvo, XWPIG va
o€ evllapEPOLY TOVOL KAl KEPaAaia.

ANAMENOMENO ATMOTEAEZMA

name

Hxe{o Bluetooth
Mikpdowvo USB
(2 rows)

AZKHzH 28.3 A6 avalfTnon o€ mwpoiodv

TNa kaBe Srapopetikr) avadron twv events, BPeg TO TPOIOV e TN HEYANDTEPT) word_similarity AVAUECA
oV avadiTnon Xwplg Tovoug Kal o Tedd KAl 0TO OVOUA TOV TTPOIOVTOE XWwPIg TOVOUS KAl o€ Ttedd.
Epgavioe povo 6oeg exouvv Babpo tovAayiotov 0.5.

ANAMENOMENO ATMOTEAEZMA

q | name | score
AKOVOT KO AKOUVOT1KA ANC 1.00
QKOVLOT1KA anc AkovoTikd ANC 1.00
dwpokapTa AwpokdpTta 50€ 1.00
KOUPETLEPQ Kagpetiépa espresso 1.00
TANKTPOAOY 10 MNYov1kd TMANKTPOASY10 1.00
laptop Laptop Aero 14 1.00
python Mabaivw Python 1.00
postgres PostgreSQL oe BdOog 0.89
obovn 4k 086vn 27" 4K 0.75
postgresql BiBAto | PostgreSQL oe Bd6og 0.61
KOUPEKAQ YPAPE 1OV dwtioT1KO ypageiov LED 0.53
(11 rows)

AZKHIH 28.4 AITAOgyypa@Eég TTEAATWV

Bpeg (eliyn meAATGOV PE OUOIOT TA OVOUATETIMVULUOL TOVAAKIOTOV 0.6, A@OD HETATPEWELS TA EAANVIKA
YPAUUOTA O€ AATIVIKA L€ translate(lower(unaccent(6vopa)), 'aBy6egnd1KALVEOTPOCTUOXYW' ,
'abgdezitiklmnxoprsstyfhpo'). KaBe eVyog pia qpopd.

ANAMENOMENO ATMOTEAEZMA

id | latin | id | latin | score

2 | giorgos papadopoylos | 21 | giorgos papadopoulos | .74
(1 row)
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AZKHIH 28.5 KPpITIKEG yIa Ka@E

Me full text search, fpeg TIC KPITIKEG TTOL AVAPEPOLY KAPETIEPA 1] ESPIESSO, TAEIVOUNUEVES KATA
ts_rank. Epgpavioe id, Titho kot fabuo pe tpia Sexadika.

ANAMENOMENO ATMOTEAEZMA

id | title | rank

6 | Espresso cov kagetépla | 0.068
11 | Awappon | 0.030
(2 rows)

AZKHZH 28.6 ATTOOTIACUATA YIA RXO

Bpeg TIg KPITIKES TTOV TTEPIEXOLV TN AEEN T)X0C O€ OTO1AOT)TTOTE LOPPT) KAl EUPAVIOE id KAl ATTOCTIACHUA
TOL OOUATOC UE TIG AEelg avapeoa og [ Kat 1.

ANAMENOMENO ATMOTEAEZMA

id | snippet

2 | KaBapdg [Axog]l oto podcast poag yxwpig emimAéov kdpta [Axov].

3 | To nxetlo avtéxel vepd kat dupo. Avvatég [Axogl yia to péyeddg ToUL.
23 | EEalpetikog [nxog] katl umatopia MOV KPATOAEL TOAUL.
(37 | 0) [Axoc] kaA6g, n €eappoyrn TOL K1vNToLU OpwG €lvatl KaKH.
4 rows
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MEPOZX V

ATtTodoon

'Eva query psopel va eival owoto kat apyo. ESw avotyovpe
unyavn. Iog amoBnkevovtal o1 ypaupeg, mmg SovAevovy Ta
indexes, mwg draPaderg Eva query plan kat Tt KAvelg otav o
planner SiaAéyet AdBog.



SQL ME POSTGRESQL Mwg amobnkevel Ta dedopéva n PostgreSQL

KE®AAAIO 29

NMwg atronkevel Ta OedopEva N
PostgreSQL

‘Evag TTivakag gival éva apyeio xwplouEvo o€ oelideg Twv 8 KB.
Kd&Be aAAayr pIag ypapuAg Ypagel véa €KOOOT TNG Kal a@hVel TV
TTaAid otn B€on TnS. To VACUUM kaBapilel TiIC TTaAIEC EKOOOEIC.
AUTEC 01 TPEIG 10€EC €ENYOUV TA TTEPICCOTEPA PAIVOUEVA ATTOO0CNG
TWV ETTOUEVWV KEQAAAiWV.

To epyaocTiiplo

A6 e8m kat mEPa xpe1adopuaote peyahutepoug mivakes. 'Eva query og 162 mapayyeAieg eivat ypriyopo
OTIWG K1 av To Ypawelg. To schema 1ab £x€1 200.000 TEAATEG, 2.000.000 TTAPAYYEAIES, 50.000
TPOIOVTA KA1 1.000.000 events. To (OPTMOVELG L bash data/setup.sh —-lab. Xpeladetat eva Emg SO
Aemtd.

'Eva schema eivan évag ywpog ovopatwv peéca ot Baon. O lab.orders gival S1apopenikog mivakag amo
TOV orders JTOV PN OLUOTOIOVOAUE OC TOPA, LLE TAPOLOIESG OTNAEC.

sQL

SELECT relname AS table_name,
pg_size_pretty(pg_table_size(oid)) AS table_size,
pg_size_pretty(pg_indexes_size(oid)) AS index_size

FROM pg_class

WHERE relnamespace = 'lab'::regnamespace AND relkind = 'r'

ORDER BY pg_table_size(oid) DESC;

ANMOTEAEZMA

table_name | table_size | index_size

orders | 132 MB | 43 MB
events | 107 MB | 21 MB
customers | 25 MB | 4408 kB
products | 8968 kB | 1112 kB
(4 rows)

O pg_class elvat o katahoyog tng PostgreSQL pe kaBe mivaka, index kot view. To '1ab': : regnamespace
HETATPETMEL TO OVopa Tov schema otov ap1Buo tov. Ot ivakeg Tov epyaoctnpiov €xovv povo primary
keys, omtdte ta indexes Tovg eival pikpd. Xto eOUeVO KePAialo Ba mpooBécovpe K1 AAA.
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2eNideg

KaBe mivakag amobnkevetat oe apyeia otov 8ioko, xwplopéva oe oeAideg twv 8 KB. H ogAiba eivan n
povada pe v omoia n PostgreSQL Siapadet kan ypagel. IT'a va Stafaocet pia ypapupur), Stafadel
O0AOKAN PN TN 0eAida TNe. O KATAAOYOg KpaTa TO0EG OEAIOEG KAl TTO0ES YPAUUEG £XEL epimov kADe
mvakag.

saQL
SELECT relname, relpages, reltuples::bigint AS rows,

round(reltuples / relpages) AS rows_per_page
FROM pg_class

WHERE relname IN ('orders', 'customers') AND relnamespace = 'lab'::regnamespace;
AMOTEAEZMA
relname | relpages | rows | rows_per_page
customers | 3249 | 200000 | 62
orders | 16924 | 2000000 | 118
(2 rows)

O 1ab.orders Ywpa mepimov 118 mapayyeAieg o ke oeAdida. "Eva query mov Siafadet ohOkAnpo tov
mivaxa Stafadel OAeg Tig 0eAideg ToV, eite yperadetal pia ypapun eite oAeg. Avto eival 1o sequential
scan Kol 10 KO0Tog ToL elval avahoyo Tov peyefoug Tov mivaxa.

oeAida 8 KB Ttou heap

[ header Tng oeAidag ]
[ S¢ikTeg ypappwy - (0,1) (0,2) (0,3) — ]
e |
: €AeU0EPOG XWPOG :
| 1

[ «— YPOHMEG - KABE pia pe xmin, xmax Kal Ta dedopéva TnNG ]

>xAua 29.1 - Mia ogAida Tou heap. O1 d€ikTeG pEYAAWVOUV aTTO TTAVW KAl Ol YPARMES OTTO KATW, MEXPI VO YEMIOEI 0 EAEUBEPOG
XWPOG.

H Sour) omtov {ouv ot ypapueg evog mivaka Aeyetal heap. Ot ypappeg dev €xovv oelpd. Mia veéa ypapur
umaivel og omota oeAida exel xwpo. Kabe ypapun xet pia @uoikr) dievBuvon, 1o ctid, 7ov eival £va
Cevyog ap1Buov oeAidag kat Ogong peéoa otn oeAida.
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SQL

SELECT ctid, id, status, created_at::date
FROM lab.orders
WHERE id IN (1, 2, 118, 119, 120);

ANOTEAEZMA
ctid | id | status | created_at
(0,1) | 1 | delivered | 2021-01-01
(0,2) | 2 | delivered | 2021-01-01
(0,118) | 118 | delivered | 2021-01-01
(1,1) | 119 | delivered | 2021-01-01
(1,2) | 120 | delivered | 2021-01-01

(5 rows)

O ypappeg 1 £ng 118 eivatl ot oeAida 0 ka1 119 Eekva n oeAida 1, emeldn o mivakag YpAPTnKe pe i
0e1pa TV id Kau Sev £xel ar\a&et amto Tote.

KaBe aAAayn gival pia véa ékdoon

H PostgreSQL Sev aAAadet pia ypapun otn 6€omn tg. 'Eva UPDATE ypagel pia vea £k6oon g YPauung
Kat onuadedel TV maAld K¢ TEAEIWUEVT]. AUTOG 0 unyaviopog Aeyetat MVCC, multiversion
concurrency control. Emtpémnel oe doovg Stafadovv va PAemovy v mald €kS00T 000 KATIO10¢ YPAPEL
T vea, Ywpig va mepuévet o evag tov aAov. To kepdalaio 37 Seiyvel Tig ovveneieg yia Ta transactions.

KaBe ekdoon &xel Svo kpupég otnieg. To xmin elvan To transaction sov tnv eypawe. To xmax €lvat To
transaction stov T SiEypawe 1 TNV AVTIKATESTNOE, 1) 0 000 eival {ovtavn. Ta va punv aAlafovpe tov
KOO Tivaka, SovAebovpe e Eva avTiypa@o 100.000 TAPAYYENDYV.

sQL

CREATE TABLE lab.orders_copy AS
SELECT * FROM lab.orders WHERE id <= 100000;

SELECT ctid, xmin, xmax, id, status FROM lab.orders_copy WHERE id
UPDATE lab.orders_copy SET status = 'refunded' WHERE id = 1;
SELECT ctid, xmin, xmax, id, status FROM lab.orders_copy WHERE id = 1;

1]
[uny

AMOTEAEZMA

SELECT 100000

ctid | xmin | xmax | id | status
(0,1) | 3677 | @ | 1 | delivered
(1 row)
UPDATE 1

ctid | xmin | xmax | id | status
(879,1) | 3681 | @ | 1| refunded
(1 row)
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H ypaupun aMage ctid. H véa ékdoomn ypa@nke o vea o0eAida 0o T€A0g TOL mivaka kat £xel veo xmin. H
oAl £kSoon elvan akoun otn oeAdida 0, adpatn yia kdbe véo transaction. Aéyetanr dead tuple.

Dead tuples ka1 VACUUM

"Eva bELETE agrvel emtiong dead tuples kot £va UPDATE TTOAAGV Ypauuav apnvel moAAd. H enéxtaon
pgstattuple LETPA AKPIPMG TL LITAPYEL OE EvaAV THVAKAL.

saL

CREATE EXTENSION IF NOT EXISTS pgstattuple;

UPDATE lab.orders_copy SET total = total + 1 WHERE id % 2 = 0;

SELECT pg_size_pretty(table_len) AS size, tuple_count AS live,
dead_tuple_count AS dead, round(free_percent::numeric, 1) AS free_pct

FROM pgstattuple('lab.orders_copy');

ANMOTEAEZMA

CREATE EXTENSION
UPDATE 50000

size | 1live | dead | free_pct
10 MB | 100000 | 50001 | 0.6
(1 row)

O mivakag €yel 100.000 {WVTAVES YPAUUES Katl 50.000 vekpeg. H maiia £kSoon g mapayyeiiag 1 Sev
petpaet mma. H PostgreSQL kaBapider povn g vekpeg ekdooeig peoa oe pia oeAdida otav mm drafader
KAl XPEadetal Ympo, uia pikpr SovAeld smov Aéyetan pruning. Ot vITOAOUTEG VEKPES YPAUUES TILAVOLY
Xopo kat kaBe sequential scan tig Srafadel yia va Tig mpoomtepAoel.

To VACUUM [piokel Tig vekpeg ekdooelg mov Sev yperadetat mma kaveva transaction kat ehevbepavet
TOV XWPO TOVC YA VEEC YPALLES.

SQL

VACUUM lab.orders_copy;

SELECT pg_size_pretty(table_len) AS size, tuple_count AS live,
dead_tuple_count AS dead, round(free_percent::numeric, 1) AS free_pct
FROM pgstattuple('lab.orders_copy');

ANOTEAEZMA
VACUUM
size | 1live | dead | free_pct
10 MB i 100000 i 0 i 31.0
(1 row)
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O1 veKpEg YPAUUES Epuyav, aAAA To apxelo Sev pikpuve. O xwpog eyive eAevBepog pEoa oTig oeAideg
kat Oa xpno1poston0el asto ta eOUEVA INSERT Kal UPDATE. To VACUUM FULL Eavaypapel Tov mivaka amod v
aApXTN KAl ETMOTPEPEL TOV XDPO OTO AEITOVPYIKO, AAAA KA ®VEL TOV Tiivaka yia 000 Stapkel.

TV tpa&n Sev tpeyelg vacuum pe to Xépt. O autovacuum eival pia Siepyaocia tov server ov
mapakolovBel mooeg ypaupég AAafav oe ke Tivaka kal TPEXEL VACUUM KOl ANALYZE Otav ypeladetat. O
pg_stat_user_tables Oelyvel mOte £tpele TeAevtaia @opa.

MATIAA

‘Eva transaction mmou pével avoixTto yia Wwpeg eUTTOdICEl TO VACUUM VO KaBapioel oTToladARTTOTE €KO0aN £YIVE VEKPN
META TNV £vapén Tou, o€ OAOUG Toug TTivakeg. O1 TTIVOKES HEYOAWVOUV Xwpig AOyo Kal Ta queries apyouv. AuTto
eival o bloat kai n 1o cuyvr aiTia Tou €ival éva EEXAoUEVO BEGIN. 2TO pg_stat_activity TA BPIOKEIG YE state =
'idle in transaction'.

HOT updates kai fillfactor

KaBe vea éxboon ypauurg Ba enpene va evnuepmoel kot ke index Tov mivaka, agov 1 Sievbuvon g
aMale. H PostgreSQL exet pia feAtiotomoinon. Av kapia otnin pe index Sev adlae kat 1) véa kdoon
¥wpd otnv 181 0edida, ypagpetal exel kat ta indexes dev ayyidovrat. Avto Aeyetar HOT update, heap
only tuple.

TMa va vtdpyel xwpog otnv i81a o0eAida, évag mivakag pe moAa updates pmopel va Exel xaunAotepo
fillfactor. Me ALTER TABLE ... SET (fillfactor = 80) TQ INSERT yeuilouvv Tig 0eAideg wg 10 80% kat
a@pnvouVv To LVITOAoLTOo yia updates.

TOAST

Mua ypapupur| pemel va xwpd o€ pia geAida. Ta peyaleg TIHES, 0w HaKPLA Kelpeva 1 ueyda jsonb, n
PostgreSQL ypnoipomoiei to TOAST. Tvpmedetl v T kat, av eival akoun Heyan, v amobnkevet
o€ EeXWPLOTO TMIvaKaA KAl KPATA 0T YPapun Hovo vav Seiktn.

SQL

CREATE TABLE lab.toast_demo (body text);
INSERT INTO lab.toast_demo VALUES (repeat('SQL ', 25000));

SELECT octet_length(body) AS bytes, pg_column_size(body) AS stored_bytes
FROM lab.toast_demo;

AMOTEAEZMA

CREATE TABLE
INSERT 0 1

bytes | stored_bytes

100000 | 1160
(1 row)

'Eva keipevo 100.000 bytes pe toAeg emavanyelg amodnkevtnke og Atyo tavw asto 1 KB. To TOAST
elvat aopato ota queries. EEnyel Opmwg ylati éva SELECT * 7T0U (PEPVEL LEYANEG OTNALEG elval TTOAD
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akp1POTEPO QIO Eval SELECT pe Alyeg pikpeg otnieg. Ot peyadeg Tipeg Stafadoviar kat amoovpmeloviatl

uovo otav Tig Jnrnoes.

KPATA AYTO

O1 mivakeg gival oeAideg Twv 8 KB kai éva sequential scan Tig diaBadel OAeg. KAOE UPDATE Kal DELETE QQAVEI HIa
VeKpr) €kdoon TTou KaBapilel To vAcuuM, CUVABWGS PEow Tou autovacuum. Ta pakpoxpovia transactions
eptrodidouv Tov KaBapiopd. O peydAeg TIpEG ptraivouv o€ TOAST kai diaadovTal pévo otav TiG {NTAOEIG.

AoKNOE€Ig

AZKHIH 29.1 Méyg0og avd ypapuun

INa kaBe mivaka tov schema 1ab ep@avioe Ovopa, TANO0C YPAUU®DV QIO TOV KATAAOYO KAl HECO
uéyebog ypauung oe bytes, Sniadr) peyebog mivaka S1a ypaupeg, wg akepato. Ta&vounoe amod to
pueyaAltepo uéoo peyebog.

ANAMENOMENO ATMOTEAEZMA

relname |  rows | bytes_per_row
products | 50000 | 184
customers | 200000 | 133
events | 1000000 | 112
orders_copy | 100000 | 107
orders | 2000000 | 69
(5 rows)

AZKHEZH 29.2 H 31e08uvon Hiag YPOMHAS

Bpeg o mmo1a 6eAida Tov lab.orders BpiokovTal o1 mapayyeAieg 500.000 Kal 2.000.000. To ctid
UETATPETETAL OE KEIUEVO KAL TO TIPWTO TOL UEPOG elvat 1) oeAida.

ANAMENOMENO AMOTEAEZMA

id | ctid | page
500000 | (4231,8) | 4231
2000000 | (16923,28) | 16923

(2 rows)
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AZKHIH 29.3 Alaypa@Eég Kal XWpog

3 TO AVTLYPAPO lab.orders_copy TNG Oewplag, SiEypawe TG AKLPWUEVES TTAPAYYENES KAl UETPTOE LE
pgstattuple (OVTAVES KL VEKPEC YpAUUES. Metd TpEEe VACUUM Kl LETPNOE Sava.

ANAMENOMENO ATMOTEAEZMA

DELETE 7070

live | dead
_______ +______
92930 | 7070
(1 row)
VACUUM

live | dead
_______ +______
92930 | 0
(1 row)

AZKHIH 29.4 [éoo cupmiédeTal To JSON

INa ta events pe id Ao 1 €wg 5, CUYKPIVE TO PUEYEDOG TOV payload WC KEILEVO LEe TO peyeBog ov mdavel
G jsonb OTOV SiOKO, HE€ octet_length KA1 pg_column_size.

ANAMENOMENO AMOTEAEZMA

id | pay load | text_bytes | jsonb_bytes
1 | {"device": "mobile", "product_id": 29433} | 41 | 55
2 | {"device": "mobile", "product_id": 36554} | 41 | 55)
3 | {"device": "tablet", "product_id": 16764} | 41 | 55
4 | {"device": "desktop", "product_id": 49381} | 42 | 55
5 | {"device": "tablet", "product_id": 3389} | 40 | 53
(5 rows)

AzkHzH 29.5 Fillfactor ka1 péyegBog

Dd1age 5o AvTiypaPa TV TPAOTHOV 20.000 TAPAYYEALDV TOV lab.orders, TO lab. 100 LUE TNV TIPOETAOYT
KO TO lab. 70 UE fillfactor 70. METpNOE MOGES S1APOPETIKEG GEAISEC YPTOLOTOIOVV O1 YPAUES
kaBevog, Ao To ctid OTTWG OTNV ACKNOT) 29.2.

ANAMENOMENO AMOTEAEZMA
SELECT 20000

CREATE TABLE

INSERT 0 20000

table_name | used_pages

100 | 170
70 | 243
(2 rows)
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KE®AAAIO 30

B-tree indexes

‘Eva index gival pia ¢exwpioTr oW, TagIVouNUEVN KATa dia i
TTEPIOOOTEPES OTNAEG, TTOU DEIXVEI OTIG YPANMEG TOU TTivaka. Mg
auTo n Bdon Bpiokel AiyeC YPAUUEC AVAPECO O EKATOUMUPIA XWPIC
va dlaBdcel 6Ao Tov TTivaka. To av 8a 1o XpnoIYoTIoINoEl EapTaTal
aTTO TO TTWG YPAPEIG TN CUVONKN.

Xwpig index

O1 mapayyeAieg evog TTEAATN OTOV lab.orders 8ev €govv kavéva index sov va fonba. Ia va tig Bpet, n
Baon mpémnel va Siafaoel kabe oeAida. To EXPLAIN LITPOOTA A0 eva query Sev 1o ektelel. Tummvel to
plan, to ox&dio ektéAeong mmov Siaete n PostgreSQL. Oa to dtafdacovpe avaAvTiKA OTO ETOUEVO
kepaharo. ESm apkel va deig Tt eiboug Sidfaocua yivetar. To cosTs oFF kpUPetl Toug apBuovg KOoToug.

SQL

EXPLAIN (COSTS OFF)
SELECT id, total FROM lab.orders WHERE customer_id = 150000;

AMNOTEAEZMA

Gather
Workers Planned: 2
—> Parallel Seq Scan on orders
Filter: (customer_id = 150000)

To seq Scan Stafadel OAO TOV TVAKA KL TO Filter IETA TIG YPAULES TTOV Sev Tarpraovv. ESo o mivakag
elvat 1000 peyarog mov 1 PostgreSQL poipace ) SovAeld oe Siepyaoieg tov Tpeyovv mapaAAnia. Avto
£lval To Parallel KAl TO Gather, 710V Ba SovpE 0TO KePAAAO 33. TO EXPLAIN ANALYZE EKTEAEL TO query kat
TIPOCOETEL TOV TTPAYLATIKO XPOVO.

SQL

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF)
SELECT id, total FROM lab.orders WHERE customer_id = 150000;
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ANMOTEAEZMA

Gather (actual rows=10.00 loops=1)
Workers Planned: 2
Workers Launched: 2
Buffers: shared read=16924
—> Parallel Seq Scan on orders (actual rows=3.33 loops=3)
Filter: (customer_id = 150000)
Rows Removed by Filter: 666663
Buffers: shared read=16924
Planning Time: 0.012 ms
Execution Time: 28.485 ms

H ypappr) Rows Removed by Filter AE€1 OTL Y1 va Bpet Alyeg mapayyelieg n Baon e€etaoe kat mETae
7IEPLITOL V0 ekaTOUUUPIA YPAUUEG. TO Execution Time OTO TEAOG €lvVAL O GUVOAIKOG XPOVOG. XTO
unxavnua oov Ba eivat Stagpopetikoc.

CREATE INDEX

saQL
CREATE INDEX orders_customer_idx ON lab.orders (customer_id);

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF)
SELECT id, total FROM lab.orders WHERE customer_id = 150000;

AMOTEAEZMA

CREATE INDEX

Bitmap Heap Scan on orders (actual rows=10.00 loops=1)
Recheck Cond: (customer_id = 150000)
Heap Blocks: exact=10
Buffers: shared read=13
—> Bitmap Index Scan on orders_customer_idx (actual rows=10.00 loops=1)
Index Cond: (customer_id = 150000)
Index Searches: 1
Buffers: shared read=3
Planning:
Buffers: shared hit=15 read=5
Planning Time: 0.226 ms
Execution Time: 0.292 ms

O xpovog eneoe katd taelg peyeboug. To plan Sev Srafadet ma 6ho tov mivaka. H Baon Bprke oto
index Tig B¢0e1g TV Ypapp®v kat Sidface povo Tig oeAibeg mov Tig mepiExovv. H pop@r Bitmap
efnyettat Aiyo mapakatw. Ta actual rows £xovv dekadikd amo v PostgreSQL 18, yiati eival péocog 6pog
ava EKTEAEOT] TOV KOUPov.

'Eva B-tree index givat éva 1copponmnpévo §evtpo ammo oeAideg twv 8 KB. Ta UAAA kpATOLV TIG TIUEG
g oTNANg Ta&vounuéveg, kabepia pe To ctid NG YPAUUNG TG oToVv mivaka. O1 oeAifeg Tavm amo ta
PUAMA KpaTOLV 0p1a ToL 08NYOUV 0TO 0WOTO PUANO. T'a va Bpet pa iy, n Paon Eekva amo ) pida
Kat katefaivel. Akoun kat yia Sioekatoppvpla ypaupeg o 8evrpo €xel fabog teooepa 1) mEvte
emimeda.
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pida
< 60000 - <130000 - ...

123 < 60000

EOWTEPIKN OEAiIda
<20000 - <40000 - ...

123 < 20000

@UAAO
122 - 123 -124 - ...

[ z .
~= ogIpd KAEIOIWV

ctid rou 123

I
I
I
I
I
I
|
|
|
A 4

heap EMOHEVO @UAAO
YPOUMES OTIG OENiIDEG 125 - 126 - ...
(41,7) - (512,9)

>xnua 30.1 - AvaZAtnon ato B-tree. ATré n pida 010 0waTd GUANO Kai aTro eKei Pe To ctid oTn ypapun Tou mivaka. Ta @UAAa
gival ouvoedepéva e TN OEIPA TWV TIHWV.

Enedn ta gvAa eival ta&ivopnuéva kot ouvdedepeva, 1o B-tree eSumnpetel kat Staotpata. H Baon
Bpiokel v apyn kat Stafadel pvAa mpog ta §e€1d pexpt to téAog. I' avtod éva B-tree fonba ta =, <, <=,
>, >=, BETWEEN, IN, IS NULL KOl TO ORDER BY TNng id1ag otrhAng.

Bitmap scans

H Pdon Sev SiaPface to index kat petd tov mivaka ypaupur) tpog ypauur). Atdhete évav tpomo og do
Bripata ;ov agidel va Sotue pe eAATN OV EXEL TTOAAEG TTAPAYYEALEG. ZTO EPYACTIPIO O1 TEAATEG |UE
UKPO id €XOVV TTOAD TIEPIOCOTEPES ATTO TOVG VITOAOUTOVG,.

sQL

EXPLAIN (COSTS OFF)
SELECT id, total FROM lab.orders WHERE customer_id = 123;
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ANMOTEAEZMA

Bitmap Heap Scan on orders
Recheck Cond: (customer_id = 123)
—> Bitmap Index Scan on orders_customer_idx
Index Cond: (customer_id = 123)

To Bitmap Index Scan S1afadel amod to index OAeg Tig BEoeig katl PTidyVeEL Evav XAPTN TV 0eMSwV Tov Tig
mtep1Exovv. To Bitmap Heap Scan Stafadel ueTd avTeg Tig 0eAdeg e T 0e1pa Tovg 0ToV Sioko, kABe oeAida
uia gopd. ‘Otav o1 ypapupeg elvatl ToAMEG KAl OKOPITIIOUEVES, AUTO gival pONVOTEPO Ao TO va Nyaivel
ooV Tivaka yia ka0e 0€om ¥wp1otd. To Recheck Cond €lval 0 EAeYX0C TNG CUVONKNG OTIC YPALLES TTOV
Stafaomkav.

2U0vOeTa indexes

'Eva index pmopet va £xel moAMeg otnieg. TaSvoueitan katd v mp®Tr), HeTd katd ) Seltepn péoa oe
KaBe Tiur) g mPOTNG, OMKG EVAG TNAEPOVIKOG KATAAOYOS KATA ETWVLIO KAl OVoUd. AVTO armto@aoilel
JIola queries egumnpetel.

sSQL

CREATE INDEX orders_customer_created_idx ON lab.orders (customer_id, created_at);

EXPLAIN (COSTS OFF)

SELECT id, created_at FROM lab.orders
WHERE customer_id = 123

ORDER BY created_at DESC

LIMIT 5;

AMOTEAEZMA

CREATE INDEX

Limit
—> Index Scan Backward using orders_customer_created_idx on orders
Index Cond: (customer_id = 123)

O1 mapayyelieg Tov meAdtn 123 elval ouveyopeveg 0to index kat non Tavounuéveg KATa nUePOUnvia.
H Bdaon Stafadet o index avamoda e Index Scan Backward KO OTAUATA HETA QIO MEVTE. Aev ¥peradetal
Sort. AUTO eival to index 7Tov KAVEL TO LATERAL TOU KEPAAQIOL 14 ypTIyOpO.

O kavovag yia ) oe1pd TwVv OTNA®V eival atAog. BAAe mpoteg TIg 0TNHALES TOL CUYKPIVELS UE 100TNTA
KAl LETA TN OTHAN TOL S1a0TNUHATOG 1) TOL 0RDER BY. 'Eva index 0To (customer_id, created_at) e§umnpetel
£va query HOVo Y1a TO customer_id, QAN OX1 EDKOAQ €VA qUETY LOVO Y1QL TO created_at.

EIAIKA ZTHN POSTGRESQL

H PostgreSQL 18 ¢xer skip scan. Av n TpwTn oTAn evog ouvBeTou index £xel Aiyeg BIQQOPETIKEG TIUEG, N
Bdaon utopei va xpnaoiyotroinael 1o index yia guverikn pévo atn 8eUTePN, WAXVOVTAG XWPIOTA HETa o€ KABE
TIMA TNG TTPWTNG. 'Eva index oTo (status, created_at), JE £€I KATOOTATEIG, EEUTTNPETEI £T01 KAl éva QIATPO PHOVO
oTnV nuepopnvia. Ze TrahaidTepeg ekdOOEIG Ba xpelaldTav deuTePO index.

EKAOZH 1.0 - ZEMTEMBPIOX 2026 255



SQL ME POSTGRESQL B-tree indexes

2uvOnkeg Tou eV XpnoigoTrolouV index
To index eivat Ta&vounuévo Katd v Tiur g otAng. Av 1 cuvOnkn ePApPUOCEL Hia CUVAPTNOT OTh
otAn, N ta&wvounon Sev Ponda. To kePAAA10 6 0€ TPOESOMOINCE YA TO created_at: :date. AG TO SOULE.

SQL

CREATE INDEX orders_created_idx ON lab.orders (created_at);

EXPLAIN (COSTS OFF)
SELECT count(x) FROM lab.orders WHERE created_at::date = '2026-06-15";

EXPLAIN (COSTS OFF)

SELECT count(x) FROM lab.orders
WHERE created_at >= '2026-06-15' AND created_at < '2026-06-16";

AMOTEAEZMA

CREATE INDEX

Finalize Aggregate
—> Gather
Workers Planned: 2
—> Partial Aggregate
—> Parallel Seq Scan on orders
Filter: ((created_at)::date = '2026-06-15'::date)

Aggregate
—> Index Only Scan using orders_created_idx on orders

Index Cond: ((created_at >= '2026-06-15 00:00:00+03'::timestamp with time zone)
AND (created_at < '2026-06-16 00:00:00+03'::timestamp with time zone))

H nipm1n popen Stafader 6 o tov mivaka. H Sedtepn Aéet 10 1610 e 0povg g OTHANG KAt XPro1Hosotel
to index. Mia ouvBnkn mov pmopel va xpnoposnotroet index Agyetat sargable. O yevikog kavovag
elval va a@rveig tn oTnAn Hovn Tng o pia mAeupda TG OVYKPLONG KAl VA KAVELS TIG TTIPAEEIS 0TV AAAT.

Indexes o€ eKQpACEIg

Kautoleg (popeg n ouvapTnon eival ovolaoTIKn, OMIwg oTNV avaditnon email xwpig Stakpion
kepahaiwv. Tote pridyvelg index mavw otnv i6a v Ekepaot).

SQL

CREATE INDEX customers_email_Tlower_idx ON lab.customers (lower(email));

EXPLAIN (COSTS OFF)
SELECT id FROM lab.customers WHERE lower(email) = 'user4242@example.gr';
AMOTEAEZMA

CREATE INDEX

Bitmap Heap Scan on customers

Recheck Cond: (lower(email) = 'user4242@example.gr'::text)
—> Bitmap Index Scan on customers_email_Tlower_idx
Index Cond: (lower(email) = 'user4242@example.gr'::text)
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To query spEmel va ypaget v €kppaon akpifmg omtwg to index. "Eva CREATE UNIQUE INDEX JTAV® OTO
lower(email) €lval Kat o TPOITOG va asmayopevoelg Svo email stov Stapépovv povo ota kepaiaia, to
TPOPANUA TTOV EUEIVE AVOLYTO OTO KEPAAALO 17.

Partial indexes

"Eva index pmopel va mepiExel Lovo TIg YPAUUES TTOV TTEPVOLV €va WHERE. O tapayyelieg o€
EKKPEUOTNTA elval Alyeg Y1hladeg oe S0 ekatoupvpla. Eival akpifog avteg mov payvel kabe Atyo pua
eQAPLOYT).

saL

CREATE INDEX orders_pending_idx ON lab.orders (created_at) WHERE status = 'pending';

SELECT relname, pg_size_pretty(pg_relation_size(oid)) AS size

FROM pg_class

WHERE relname IN ('orders_pending_idx', 'orders_created_idx"')

ORDER BY relname;

EXPLAIN (COSTS OFF)
SELECT id FROM lab.orders WHERE status = 'pending' AND created_at < '2026-06-29';
AMOTEAEZMA

CREATE INDEX

relname | size

orders_created_idx | 43 MB
orders_pending_idx | 48 kB
(2 rows)

Index Scan using orders_pending_idx on orders
Index Cond: (created_at < '2026-06-29 00:00:00+03'::timestamp with time zone)

To partial index elval ekatovtadeg Qopeg LIKPOTEPO KAl 1) BACT) TO XPTOIUOTOLEL OTAV 1) GUVOTKN TOV
query mepigyel ) ovvOnkn tov index.

Covering indexes kai Index Only Scan

"Eva Index Scan Bpioket ) B¢on oto index kat petd Stafadet n ypapuur atd tov mivaka. Av Opwg OAeg ot
OTAEG 7OV ¥peladetal To query LITapyovy peoa oto index, 1) faon Sev yperadetal Tov mivaka. Avto
€lval To Index Only Scan. Mée INCLUDE mtpooBetelg oe éva index otnAeg tov dev xpnouomolovvTal yia
avadnmon, povo yua va dtafadovra.

saQL

CREATE INDEX orders_customer_total_idx ON lab.orders (customer_id) INCLUDE (total);
VACUUM lab.orders;

EXPLAIN (COSTS OFF)
SELECT sum(total) FROM lab.orders WHERE customer_id = 123;
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ANMOTEAEZMA

CREATE INDEX
VACUUM
Aggregate

—> Index Only Scan using orders_customer_total_idx on orders
Index Cond: (customer_id = 123)

To vacuum Xpelddetan me18M TO Index Only Scan EAEYYEL EvAV XAPTN OPATOTNTAG TOV TTIVAKA, TTOU AEEL
mtoleg 0eAideg £xouv HOvo ypaupég opateég oe OAovg. To ke@aiato 32 deiyvel Tl yivetal OTav 0 XApTng
Sev eivau evnuepwpevog.

To k60TOG £VOG index

KaBe index emtayvvel kamola queries kat emPapivel kAOe INSERT, UPDATE KAl DELETE, QLPOU JIPETEL VA
evnuepwOet k1 autd. ITdvel xopo otov dioko kat o uvhun. 'Eva index stov Sev ypnowomnotel kavéva
query eivatl kaBapod KOOTOC.

saQL

SELECT indexrelname AS index_name,
pg_size_pretty(pg_relation_size(indexrelid)) AS size,

idx_scan
FROM pg_stat_user_indexes
WHERE relname = 'orders' AND schemaname = 'lab'

ORDER BY pg_relation_size(indexrelid) DESC;

AMOTEAEZMA
index_name | size | idx_scan
orders_customer_created_idx | 60 MB | 0
orders_customer_total_idx | 60 MB | 0
orders_created_idx | 43 MB | 3
orders_pkey | 43 MB | 0
orders_customer_idx | 18 MB | 1
orders_pending_idx | 48 kB | 0

(6 rows)

H oA idx_scan HETPA TOOEG (POPEG XprotomoOnke kaBe index asmd v TeAevtaia emava@opd Twv
OTATIOTIKGOV. € EVA OVOTNLA TTOL TPEXEL KA1PpO, va index pe undév eivar vimown o yia Staypag).

MATIAA

>€ évav TTiVaKa TTOU XPNOIUOTTOIEITAI, TO CREATE INDEX KAEIBWVEI TIG EYYPAPES Yia 600 diapkei. Ze production
YPA®EIG CREATE INDEX CONCURRENTLY. XTiC€l TO index XwpiG va YTTAOKGPEI INSERT KQI UPDATE, JE TO KOOTOG OTI TTAPVEI
TTEPICOOTEPO XPOVO Kal Oev TPEXElI HETa o€ transaction.

KPATA AYTO

‘Eva B-tree kpatd TipEG Tagivounuéveg Kal eEUTTNPETEN I00TNTA, SIGCTAPOTA KAl ORDER BY. € OUVOETa indexes
Badeig TpwTa TIG ATAAEG 1I00TNTAG. AQVEIG TN OTAAN POvN TNG GTn oUyKpIon, aAAILG @TIdXVEIG index aTnv
ék@paon. Ta partial indexes KaAUTITOUV PIKPG UTTOGUVOAQ KOl TO INCLUDE ETTITPETTEI Index Only Scan. KGBE index
£XEI KOOTOG € KABE eyypa@n.
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Aokioeig

AZKHIH 30.1 AvalfiTnon mTpoidvTog ue Ovoud

®d11age index 0TO name TOU lab.products Kot Sei&e (e EXPLAIN (COSTS OFF) OTL XPTO1LOTIOLEITAL YA
avadmorn Le 100TNTA OTO TIPOIOV 086vn Delta ECC-103.

ANAMENOMENO ATMOTEAEZMA
CREATE INDEX

Index Scan using products_name_idx on products
Index Cond: (name = '086vn Delta ECC-103'::text)

AzKHzH 30.2 lMpoBéuaTa kai collation

Me 10 index g PO YOVUEVG AOKNOTG, OEIEE e EXPLAIN OTL TO name LIKE 'Kagetiépa Aero%s' OEV TO
xpnotposotel. dtiae Seltepo index pe text_pattern_ops kal Seie OTL TdpA Ypnotlposoleital.

ANAMENOMENO AMOTEAEZMA

CREATE INDEX

Seq Scan on products
Filter: (name ~~ 'Kagetiépa Aero%'::text)

CREATE INDEX

Bitmap Heap Scan on products
Filter: (name ~~ 'Kagetiépa Aero%'::text)
—> Bitmap Index Scan on products_name_pattern_idx
Index Cond: ((name ~>=~ 'Kagetiépa Aero'::text) AND (name ~<~ 'Kagetiépa Aerp'::text))

AZKHIH 30.3 To TeAeuTaia events evog TreAATN

d1ae 1o index mov emTpenel va Bpiokovtal Ta Tpia 7o TPOc@PATA events Tov TTEAATT 777 OTOV
lab.events Ywpig Tagvounon. Aei&e 1o plan.

ANAMENOMENO AMOTEAESMA
CREATE INDEX
Limit

—> Index Scan Backward using events_customer_time_idx on events
Index Cond: (customer_id = 777)
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AZKHIH 30.4 Sargable pnvag

To query SELECT count(*) FROM lab.events WHERE extract(year FROM occurred_at) = 2025 AND extract(month FROM
occurred_at) = 3 Stafadel 6o tov mivaka. Pnae index 0To occurred_at kKat Eavaypawe 1o query mote va
Tov xpnouorotel. Aeie to plan kat to astotéAeoua.

ANAMENOMENO AMOTEAEZMA
CREATE INDEX
Aggregate
—> Index Only Scan using events_time_idx on events

Index Cond: ((occurred_at >= '2025-03-01 00:00:00+02"'::timestamp with time zone)
AND (occurred_at < '2025-04-01 00:00:00+03'::timestamp with time zone))

AZKHzH 30.5 Partial ka1 unique

YTOV lab. customers, PTIAEE unique index stov eyyvatal 6T Sev vtdpyovv Svo eAdteg pe To 1510 email
xwplg Siakpion kepahaiwv. Meta dokipaoe va mpoobEaelg meAdtn 200001 pe email USER1I@EXAMPLE. GR.

ANAMENOMENO AMOTEAEZMA
CREATE INDEX

ERROR: duplicate key value violates unique constraint '"customers_email_ci_idx"
DETAIL: Key (lower(email))=(userl@example.gr) already exists.

AZKHzH 30.6 Index pévo yia avdayvwon

d11age index 7oV eMITPETEL Index Only Scan YO TO qUETrY JTOU UETPA TA events ava kind yia tov Maptio
Tov 2025. Kave vacuum otov smivaka kat Seie to plan.

ANAMENOMENO ATMOTEAEZMA

CREATE INDEX
VACUUM

HashAggregate
Group Key: kind
—> Index Only Scan using events_time_kind_idx on events
Index Cond: ((occurred_at >= '2025-03-01 00:00:00+02'::timestamp with time zone)
AND (occurred_at < '2025-04-01 00:00:00+03"'::timestamp with time zone))
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KE®AAAIO 31

AlaBalovrag To EXPLAIN

To expLAIN Ogixvel TO plan TTou dIGAECe o planner yia €va query. Eivai
éva 0EVTPO aTTO KOUPBOoUS. KaBe kOUPOC TTaipvel YpaupEéS aTTd Ta
TTaIdIA TOU, KAVEI Jia DOUAEIQ Kal TIG divel aTOV yoveEa Tou. AiTTAa o€
KAOE KOUPBO UTTAPXEI N EKTiUNON TOU planner yia To KOOTOC Kal yia
TIC YPAUMEG TTOU Ba Byouv.

Mpiv {ekivijooupe

Ye peyaioug mivakeg n PostgreSQL poipadel ouyva Eva query o€ toAeg S1epyacieg tov SovAgvovy
TTAPAAANAQ, OTtwg €1deg 0To Kepaalo 30. Ta mapaAAnAa plans €xovv emmmAgov kOUBoLG OV
SuoKoAgDOLY TNV TPAOTN AVAYVW®OT). T& AVTO TO KEPAAALO0 TA ATEVEPYOTOIOVUE Y1a TN oVUvSeoT| pag. To
KepAAaio 33 ta e€nyel.

SQL

SET max_parallel_workers_per_gather = 0;
ANOTEAEZMA
SET

To SET aAAadel pa pubuion povo ya tny tpexovoa ouvdeon. Kabe aAAn odvdeon kat kabe véa ovvdeon
BA&EL TNV KAVOVIKT TIUT).

‘Evag képupog
saQL
EXPLAIN SELECT x FROM lab.customers;
AMOTEAEZMA

Seq Scan on customers (cost=0.00..5249.00 rows=200000 width=98)

To plan &xet évav koupo, &va seq scan. Méoa oty mapeveon vtapyovv t€ooepig aplbuot.

Medio 2nuaacia
cost=0.00..5249.00 KOOTOG €KKIVNONG KAl GUVOAIKG KOOTOG
rows=200000 TO0EG YPOUMES Ba ByaAel 0 KOPBOG KATA TNV EKTIUNON
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Medio 2nuaacia

width=98 péoo péyeBog ypapung o bytes

To k0oTOog dev eivar xpovog. Eivarl povadeg tov planner. H avayvwon pag oeAidag pe oelpd kootilel 1,
n ene€epyaoia pag ypapung 0.01. O lab. customers EXel 3.249 0eAideg KAl 200.000 YPAUUES, OTOTE TO
KOOTOG €ival 3.249 &7l 1 6LV 200.000 &7l 0.01, SnAadT| 5.249. Mmopeig va to etainBevoelg.

SQL

SELECT relpages * current_setting('seq_page_cost')::numeric

+ reltuples x current_setting('cpu_tuple_cost')::numeric AS seq_scan_cost
FROM pg_class
WHERE oid = 'lab.customers'::regclass;

AMOTEAEXMA

seq_scan_cost

5249
(1 row)

To kKOOTOG eKKIVNOTG elval 1] SovAeld mpv Pyel n) patn ypapuun. Ta &va seq Scan etvatl undev, agov
N TP Ypauun Byaivel apeowg. I'a éva sort eivarl oxe8ov 0A0 T0 KOGTOG, APOL mpemnel va Stafacetl Ta
TAvTa TPV Swoel v PN Ta&vounuevn ypauur. H Siakpion petpdel Otav vapyel LIMIT.

EKTIMNOCEIS YPANNWYV
Me €va WHERE, 0 planner stpérel va ekTiunoet mooeg ypappeg 6a mepdoovv.

SQL

EXPLAIN SELECT % FROM lab.customers WHERE city = 'KoZldvn';

ANMOTEAEZMA

Seq Scan on customers (cost=0.00..5749.00 rows=2060 width=98)
Filter: (city = 'Koldvn'::text)

To kO0TOg HEYAAWOE ALY, AoV KaBe ypauur) eAeyyxetal pe o @IATpo. Ol EKTIUOUEVES YPAUUES ETECAV
o€ Aiyeg yt\adeg. O planner Sev petpnoe. Atafaoce amo ta statistics tov mivaka ot n Kodavn eivat
TEPLTTOL T0 1% TwV meAatwv. H akpifela avtov Twv ektipunoewny eivat to 0¢pa tov ke@aiaiov 34. 0,1t
astopaoilet o planner Bacidetan o€ AUTEG.

‘Eva dévTpo

'Eva tpaypatiko query £xetl toAovg kopfoug. Ot Tpelg mOAEIC LE TIG TTEPIOCOTEPES TTAPAYYEALEG TOV
Tovvio Tov 2026 Sivovv éva plan pe enta.
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SQL

EXPLAIN

SELECT c.city, count(x)

FROM lab.orders AS o

JOIN lab.customers AS ¢ ON c.id = o.customer_id
WHERE o.created_at >= '2026-06-01"

GROUP BY c.city

ORDER BY count(x) DESC

LIMIT 3;

AMOTEAEZMA

Limit (cost=52482.62..52482.63 rows=3 width=22)
-> Sort (cost=52482.62..52482.65 rows=11 width=22)
Sort Key: (count(x)) DESC
—> HashAggregate (cost=52482.37..52482.48 rows=11 width=22)
Group Key: c.city
—> Hash Join (cost=8921.00..52331.96 rows=30081 width=14)
Hash Cond: (o.customer_id = c.id)
-> Seq Scan on orders o (cost=0.00..41924.00 rows=30081 width=4)
Filter: (created_at >= '2026-06-01 00:00:00+03'::timestamp with time zone)
—> Hash (cost=5249.00..5249.00 rows=200000 width=18)
—> Seq Scan on customers ¢ (cost=0.00..5249.00 rows=200000 width=18)

KaBe koppog ypagetat pe - kat ;o péoa amod tov yovea tov. Ot kopfot oto 1610 fabog katw asmod Evav

yovea eivat Ta taudia tov. To plan exkteleitarl amo kATw mpog ta mavw. Ta LA StaBdalovy mivakeg
ka1 o1 evdiapeoot kop ot ouvévalovv kot petaoynuatidovv. H pida Sivel to amotéleopa.
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Limit 3

Y

Sort
count DESC

Y

HashAggregate
avd ToAn

Y

Hash Join
o.customer_id = c.id

/'

YPaUMES
Seq Scan on orders Hash
@iATPO nuEpPOMNviag TrVOKAG KOTOKEPUATIONOU

A

Seq Scan on customers

>xAua 31.1 - To idlo plan wg dévtpo. O1 ypappég péouv aTrd Ta @UAAA TTPOG TN pida.

Awfacpevo amod KATw TPog Ta TAvw, To plan Aéet ta €€ng Pripata. Atdface 6Aovg Toug TEAdTESG KAt
PTIAEE LE AUTOVG EvaV TTVAKA KATAKEPUATIGUOV 0TI VT, TOV Hash. Alafaoe Tig mapayyeiieg, kpata
0o¢eg elvat tov Iovviov kat yia kaBepia Bpeg Tov TEAATN TG OTOV THVAKA KATAKEPLATIONOV, OTO Hash
Join. Opadormoinoe ava oA Ue HashAggregate. Ta&vounoe katd mAn0og Kat kpata Tpeig.

To kooTog KABe kKOUPov eprappfavet kat ta tatd1d tov. To GUVOAKO KOOTOG TOV Limit 0T pida eivat
TO KOOTOG OA0V TOV query. ['a va Bpelg ol mnyaivet 1 SovAeld, kortadelg mov LEYOAMVEL ATOTOUA TO
KkO0TOGg Ao bl oe yovea.

O1 ouvnOiopévol k6ol

Koppog Ti kavel
Seq Scan dlapdader GAov Tov Trivaka
Index Scan Bpioker ypaupég oTo index kai Tig S1aBAdel atrd Tov TTivaka
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Koéppog Ti kavel

Index Only Scan Traipvel Ta TTavTa atré 1o index Xwpig Tov Trivaka

Bitmap Heap Scan d1apadel pe Tn oelpd Tou dioKoU TIG GEAIOEG TTOU BPrKE £va Bitmap Index
Scan

Sort TagIVOEi

Limit OTOMATA PETA attd N YpAPPES

HashAggregate, GroupAggregate GROUP BY ME TTIVOKQ KATOKEPUATIOPOU 1 TTAVW O€ Ta&Ivounuévn €i00d0

Nested Loop, Hash Join, Merge Join 0l TPEIG TPOTTOI Va Yivel éva join, 0To KEQAAaio 33

Materialize KPATA YPOUPEG OTN Pvrun yia va Tig EavadiaBaoel

CTE Scan d1apagel éva CTE 1mou UTTOAOYIOTNKE XWPIOTA

To LIMIT aAAader To plan

Xwpig LIMIT, 0 planner BeATI0TOMO1EL TO OUVOAMKO KOOTOG. Me LIMIT, TO KOOTOG EKKIVONG Yivetal
ONUAVTIKO, y1aTi To query Oa otapatnoel vopig. Ot §&ka peyaAdtepeg mapayyeAieg etvat eva Kaid
mapaderypa.

SQL

EXPLAIN SELECT id, total FROM lab.orders ORDER BY total DESC LIMIT 10;

AMOTEAEZMA

Limit (cost=80143.28..80143.31 rows=10 width=14)
—> Sort (cost=80143.28..85143.28 rows=2000000 width=14)
Sort Key: total DESC
—> Seq Scan on orders (cost=0.00..36924.00 rows=2000000 width=14)

Agv vitapyet index 0o total, OTTOTE O Sort TPETEL VA del OAeg TIG YPAUUES. To Limit OH®G TOL AEEL OTL
apxovyv 8¢xa. H PostgreSQL 6ev ta&ivopel 10te 600 exatoppvpla ypapuueg. Kpatd povo tig deka
kaAUtepeg kabag Safadel, pe aryopifuo top N heapsort. Autd Oa 1o §e1g 0TO EXPLAIN ANALYZE TOU
£ITOUEVOL KEPAAAIOU.

CTE oto plan

210 ke@AAao 21 €1deg 0T £éva CTE mmov xpno1lposmoteital pia (popa EVOOUATOVETAL 0TO KUp1o query. To
plan to Seiyvel. Me MATERTALIZED, TO CTE vtoAoyidetal Xmplotd Kal To GIATPO TOU KVPLov query Sev
Lmopel val [Wtel peoa tov.
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SQL

EXPLAIN (COSTS OFF)
WITH o AS (SELECT * FROM lab.orders)
SELECT * FROM o WHERE id = 42;

EXPLAIN (COSTS OFF)
WITH o AS MATERIALIZED (SELECT * FROM lab.orders)
SELECT * FROM o WHERE id = 42;

AMOTEAEZMA

Index Scan using orders_pkey on orders
Index Cond: (id = 42)

CTE Scan on o
Filter: (id = 42)
CTE o
-> Seq Scan on orders

TNV TPQTN LOPPT) TO id = 42 E@Tace wg To index tov primary key. Xt devtepn n Bdon Oa SiaPale
oAov tov mtivaka, Oa Tov kpatovoe wg amotéAeopa tov CTE kan petd Oa ewpayve peoa tov pia ypapun.

EmiAoyég Tou EXPLAIN

To ExPLAIN Sexetal emhoyeg o€ mapévBeor). To costs oFF kpUPel ta kOoT. To VERBOSE Selyvel Tig oTrAeg
mov PByadet kabe kopPog, pe to dvoua Tov schema pmpootd amd kabe siivaka. To FORMAT JsoN Sivel To
plan og pop@n KaTdAANAN yia epyadeia omtikomoinong. To ANALYZE exTelel To query Katl ipooBETel Toug
TPAYLLATIKOVE ap1Buovg, To Bepua Tov enopevoL Kepaiaiov.

saQL

EXPLAIN (VERBOSE, COSTS OFF)

SELECT c.first_name, o.total

FROM lab.orders AS o

JOIN lab.customers AS c ON c.id = o.customer_id
WHERE o0.id = 42;

AMOTEAEZMA

Nested Loop
OQutput: c.first_name, o.total
Inner Unique: true
—> Index Scan using orders_pkey on lab.orders o
Output: o.id, o.customer_id, o.status, o.total, o.created_at, o.note
Index Cond: (o0.id = 42)
—> Index Scan using customers_pkey on lab.customers c
Output: c.id, c.first_name, c.last_name, c.email, c.city, c.region, c.created_at
Index Cond: (c.id = o.customer_id)
Query Identifier: -3485696273204513076

INa metpapata veapxovV o1 PLOUICELS enable_x, OTIWG N enable_segscan. AV TNV KAVELS of f, 0 planner

QUTOPEVYEL TO Seq Scan OITIOVL UITOPEL, MOTE va delg 1000 Ba kOOTICE 1 EVAAMAKTIKT). Aev eival epyaleio
yia production. Eivat tpomog va pwtroegig tov planner yati Sev Siahe€e katt.
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KPATA AYTO

To plan gival 8évTpo TTou ekTeAEITOI ATTO T QUAAG TTPOG TN pida. KaBe kOuBog £xel KOOTOG EKKIVNONG, GUVOAIKO
KOOTOG, EKTIMWUEVEG YPAUUEG Kal TTAGTOG. To KOOTOG gival o€ povadeg Tou planner kai TepIAapBavel Ta TTaidid
Tou KOMBou. O1 eKTIUAOEIG YPauUUwWY EpyovTal atmo Ta statistics kal kaBopidouv kKABe eTTIAOYA.

AoKNo¢€Ig

Y& OAEG TIC AOKTOELG I0YVEL AKOUT) TO max_parallel_workers_per_gather = 0 TNng Oewplag.

AZKHIH 31.1 YTTOAOYIOE TO KOOTOG

YstoAOY10€ a0 TOV KATAAOYO TO KOOTOG EVOG Seq Scan GTOV lab.products KOl OUYKPLVE TO UE TO EXPLAIN
SELECT * FROM lab.products.

ANAMENOMENO AMOTEAEZMA

computed

1616
(1 row)

Seq Scan on products (cost=0.00..1616.00 rows=50000 width=147)

AZKHIH 31.2 KéoTOg TOU @iATpOU

Aei&e pe EXPLAIN TO plan TOU SELECT * FROM lab.products WHERE price > 800. YTTOAOY10€ T O10¢popa TOU
OUVOAIKOU KOOTOUG astd To plan g smponyodUevng Aoknong kat eEnynoe amo ol Epyetal.

ANAMENOMENO AMOTEAEZMA

Seq Scan on products (cost=0.00..1741.00 rows=2997 width=147)
Filter: (price > '800'::numeric)

AZKH:H 31.3 Av dev utripxe 1o Seq Scan

Ye transaction, KAve SET LOCAL enable_seqscan = off kol Oei&e To plan TOv SELECT sum(total) FROM lab.orders.
SUYKPLVE LLE TO KAVOVIKO plan kau e€fynoe T onuaivel n véa ypaupr) iov epgavidetat.

ANAMENOMENO AMOTEAEZMA

Aggregate (cost=41924.00..41924.01 rows=1 width=32)
-> Seq Scan on orders (cost=0.00..36924.00 rows=2000000 width=6)

SET
Aggregate (cost=41924.00..41924.01 rows=1 width=32)

—> Seq Scan on orders (cost=0.00..36924.00 rows=2000000 width=6)
Disabled: true
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AZKHEzH 31.4 To plan evég anti join

Agife e EXPLAIN (COSTS OFF) TO plan Tou query mov Bplokel Ta TpoidvVTA TOL lab.products XmPIG KAVEVA
event, YpoUUEVO e NOT EXISTS JTIAV® OTO (payload ->> 'product_id')::integer.

ANAMENOMENO ATMOTEAEZMA

Hash Right Anti Join
Hash Cond: (((e.payload —>> 'product_id'::text))::integer = p.id)
—-> Seq Scan on events e
—> Hash
—> Index Only Scan using products_pkey on products p

AzKHzH 31.5 [loieg oTAAEG KOUBaAd KGBe KOUBOG

Me EXPLAIN (VERBOSE, COSTS OFF), Oeife To plan TOU SELECT city, count(*) FROM lab.customers GROUP BY city.
Evtomoe moleg otnieg StaPfadet to seq Scan.

ANAMENOMENO ATMOTEAEZMA

HashAggregate
Output: city, count(x)
Group Key: customers.city
—> Seq Scan on lab.customers
OQutput: id, first_name, last_name, email, city, region, created_at
Query Identifier: 4132498954773243860
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KE®AAAIO 32

EXPLAIN ANALYZE ka1 BUFFERS

To EXPLAIN AE€I TI OKOTTEUEI VA KAVEI O planner. TO EXPLAIN ANALYZE
EKTEAEI TO query Kail A€l TI EyIVE TTPAYPATIKA. H ouykpion Twy dUo
gival To TTIo XpNoIJo gpyaAcgio yia Eva apyo query. Ekei 6TTou n
EKTINNON aTTEXEI TTOAU ATTO TNV TTPAYUATIKOTATA, CUVNOWC BpioKeTal
Kal TO TTPORANUQ.

MpaypaTikoi apiOuoi

'Ontwg 0TO TIPOTYOVUEVO KEPAAALO, KAEIVOUUE TOV TTAPAANAIOUO Yia va gival Ta plans asAd.
saL

SET max_parallel_workers_per_gather = 0;

AMOTEAEZMA

SET

SQL

EXPLAIN ANALYZE
SELECT id, total FROM lab.orders ORDER BY total DESC LIMIT 10;

AMOTEAEZMA

Limit (cost=80143.28..80143.31 rows=10 width=14) (actual time=236.554..236.555 rows=10.00 loops=1)
Buffers: shared hit=3 read=16924
—> Sort (cost=80143.28..85143.28 rows=2000000 width=14) (actual time=236.553..236.553 rows=10.00 loops=1)
Sort Key: total DESC
Sort Method: top-N heapsort Memory: 25kB
Buffers: shared hit=3 read=16924
-> Seq Scan on orders (cost=0.00..36924.00 rows=2000000 width=14) (actual time=0.073..103.629
rows=2000000.00 loops=1)
Buffers: shared read=16924
Planning:
Buffers: shared hit=57 read=22 dirtied=2
Planning Time: @.556 ms
Execution Time: 236.568 ms

Al oy ektipnon kabe kopPfov vapyet twpa pa devtepn mapevheon Le TG TPAYUATIKES TIUEG.

Medio nuagia
actual time=0.2..104.2 mSs PEXPI TNV TTPWTN YPAUUN Kal HEXPI TNV TEAEUTAIT
rows=2000000.00 YPAUPEG TTOU Byrkav, KOTA ECO OPO ava eKTEAEOT TOU KOUBOU
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Medio 2nuaacia
loops=1 TTO0EG POPEG EKTEAETTNKE O KOUPBOG
Buffers oeAideg TTou SIaBACTNKAY, OTO ETTOPEVO TUAUO

O xpovog kaBe kopPov meprrapfavel Tov xpovo Twv Tadimv tov. ES® To Seq scan Staface §vo
£KAToUpLPIA YPAUUES O KATL AYOTEPO QUITO TOV LI0O GLVOAIKO XPOVO KAl O Sort XPEIAOTNKE TOV
voAowto. H ypappun sort Method emmiefaiwvel 0 Eyve top N heapsort pe ehdyot pvnun, 0twg
TPOEPAEWE TO TPONYOVUEVO KEPAAALO.

To Planning Time €lval 0 xpovog Tov planner. To Execution Time €lval 0 YPOVOG EKTEAECT|C XWPIG TNV
QTOOTOAN TV Ypauu®v otov client. Kat o1 o Ba Stapepovv oto unyavnud cov Kal amo EKTEAEOT| O
EKTEAEOT).

MATIAA

To EXPLAIN ANALYZE EKTEAEI TTPAYUATIKG TO query. 'Eva EXPLAIN ANALYZE DELETE OIQYPA®El YPAPMEG. [a eVTOAEG TTOU
aAAdGlouv dedopéva, YPAWE TO JECA OE BEGIN KOI ROLLBACK.

Loops

'Otav évag kopfog ekteleital ToMES popeg, o1 aplBuoi Tov eival pEoot Opot ava ektédeorn. I'a ta
OUVOAQ TTOAATTAACTALELS LE TO loops. AVTO oLUPAIVEL KUPIWG OTO E0WTEPIKO OKEAOC EVOG Nested Loop,
IOV eKTEAEITAL pid Popd yia KABe ypauur) Tov eEwTePkoL.

SQL

CREATE INDEX orders_customer_idx ON lab.orders (customer_id);

EXPLAIN (ANALYZE, COSTS OFF)

SELECT c.id, count(o.id)

FROM lab.customers AS c

JOIN lab.orders AS o ON o.customer_id = c.id
WHERE c.id BETWEEN 100000 AND 100020

GROUP BY c.id;

AMOTEAEZMA

CREATE INDEX

GroupAggregate (actual time=0.086..1.727 rows=21.00 loops=1)
Group Key: c.id
Buffers: shared hit=68 read=156
—> Nested Loop (actual time=0.038..1.697 rows=157.00 loops=1)
Buffers: shared hit=68 read=156
—> Index Only Scan using customers_pkey on customers c (actual time=0.007..0.013 rows=21.00 loops=1)
Index Cond: ((id >= 100000) AND (id <= 100020))
Heap Fetches: @
Index Searches: 1
Buffers: shared hit=3 read=1
—> Bitmap Heap Scan on orders o (actual time=0.023..0.077 rows=7.48 loops=21)
Recheck Cond: (c.id = customer_id)
Heap Blocks: exact=157
Buffers: shared hit=65 read=155
—> Bitmap Index Scan on orders_customer_idx (actual time=0.002..0.002 rows=7.48 loops=21)
Index Cond: (customer_id = c.id)
Index Searches: 21
Buffers: shared hit=61 read=2
Planning:
Buffers: shared hit=66 read=18 dirtied=3
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Planning Time: 0.469 ms
Execution Time: 1.789 ms

To index scan 0TOV lab.orders EKTEAEOTNKE pia Popd yia KaOe steddtn. Ta rows TOL €lval o1 TapayyeAieg
£VOG TTEAATN KATA UEGO OPO KAl 0 XPOVOG TOL elval emiong avd ekteleot). O GUVOAKOG XpOVOG TOU
kopPov elvat o xpovog e ta loops.

TNa akp1BEotepeg LETPTOELG LITAPXEL TO TIMING OFF. H pétpnon xpovov oe kabe ypauun kabe koppfov
£XE1 KOOTOG, OV O€ queries Ue EKATOUUDPIA YPAUUES TTAPAUOPPDVEL TO ATOTEAECUA. ME TIMING OFF
KPATAG TIG YPAULEG KA1 TOV GUVOALKO XPOVO XWPIg AUTO TO KOOTOG,.

Buffers

Ao v PostgreSQL 18 to EXPLAIN ANALYZE Seiyvel amd mpoemhoyn) ta buffers, SnAadn mooeg oehideg
twv 8 KB yperdotnke kdbe koppog.

Opog Znuagia

shared hit n oeAida fTav dn otn pvAun NG PostgreSQL

shared read n oeAida NPbe atd 1o Asitoupyikd, atd TNy cache Tou 1 atrod Tov dioKo
shared dirtied, written o€Aideg TTou GAAagav A ypa@TnKav

temp read, written TTPOCWPIVA apxEia, OTav N YvAun dev £QTace

O1 0eAideg eivat mo otabepd peTpo amod tov xpovo. O xpdvog eEaptatal amd To unyavnua Kat aso O,Tt
aMo tpexel. O apBuog tov oeAidwv e€aptatal povo amo o plan kat ta Sedopéva. Av éva query
S1aBadel 16.000 oeAideg yia va Bpet Seka ypappeg, EEpeig mov va Paelg.

H i61a ektéleon 600 popég deiyvel T Siapopd avapeoa oe Kpva KAl (EOTI [vIun.
SQL

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF)
SELECT count(x) FROM lab.events WHERE kind = 'checkout';

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF)
SELECT count(*) FROM lab.events WHERE kind = 'checkout';
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ANMOTEAEZMA

Aggregate (actual rows=1.00 loops=1)
Buffers: shared read=13659 dirtied=13659 written=2208
—> Seq Scan on events (actual rows=142762.00 loops=1)
Filter: (kind = 'checkout'::text)
Rows Removed by Filter: 857238
Buffers: shared read=13659 dirtied=13659 written=2208
Planning:
Buffers: shared hit=26 read=4 dirtied=2
Planning Time: 0.142 ms
Execution Time: 83.769 ms

Aggregate (actual rows=1.00 loops=1)
Buffers: shared hit=7499 read=6160 written=59
-> Seq Scan on events (actual rows=142762.00 loops=1)
Filter: (kind = 'checkout'::text)
Rows Removed by Filter: 857238
Buffers: shared hit=7499 read=6160 written=59
Planning Time: 0.043 ms
Execution Time: 40.525 ms

Tnv tp®Tn @opda o1 oeAideg Npbav wg read. Tn dedtepn 00eg xwpeoav ot pvhun fTav hit. H pviun mg
PostgreSQL, to shared_buffers, elval 128 MB otV mpoemiAoyr, omote vag mivakag 107 MB ywpd
oxedov oAokAnpog. 'Evag peyaiitepog Ba €8imyve oeAibeg Tov eauToL ToOL.

MvAuNn Kal TTpoocwpIva apyeia

Ta&wvounoeig, hash joins kat hash aggregates ypnoyosmolovv pviun peExpt to O6p1o g puduiong
work_mem, 70 7TpoeTAoyT 4 MB. Av 8ev toug ptavet, ypagpouvy oe poowpva apyeia otov dioko.

SQL

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF)
SELECT last_name, first_name FROM 1lab.customers ORDER BY last_name, first_name;

AMOTEAEZMA

Sort (actual rows=200000.00 loops=1)
Sort Key: last_name, first_name
Sort Method: external merge Disk: 8496kB
Buffers: shared hit=3 read=3249 written=752, temp read=1062 written=1065
-> Seq Scan on customers (actual rows=200000.00 loops=1)
Buffers: shared read=3249 written=752
Planning:
Buffers: shared hit=6 read=7 dirtied=1
Planning Time: 0.127 ms
Execution Time: 162.490 ms

To Sort Method: external merge Disk AEEL OTL 1) TAEIVOUNOT) £YIVE O€ KOUUATIA OTOV S10KO KAl PeTd

OLYXWVEVTNKE. Ta temp read KAl temp written €lval o1 0eAldeg TV TPOCWPIVHOV apyeinv. Me teplocotepn
pvnun n idta tavounon yivetat €€ OAOKAT| POV 0TI LvTun.
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sQL
SET work_mem = '64MB';

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF)
SELECT last_name, first_name FROM lab.customers ORDER BY last_name, first_name;

RESET work_mem;

AMOTEAEZMA

SET

Sort (actual rows=200000.00 loops=1)
Sort Key: last_name, first_name
Sort Method: quicksort Memory: 16339kB
Buffers: shared hit=3249
-> Seq Scan on customers (actual rows=200000.00 loops=1)
Buffers: shared hit=3249
Planning Time: 0.022 ms
Execution Time: 130.672 ms

RESET

MATIAA

To work_mem 10XU€I Yia KGBe kOPPO Tagivopunong A hash og kaBe query kaBe ouvdeong. 'Eva query ue TPEIg
TagIVOUNOoEIG O€ EKATO OUVOETEIG UTTOPET VO XPNOIPOTIOINTEl TPIOKOTIEG POPEG TO work_mem. AUENTE TO YIA
OUYKEKPIPEVA queries 1] OUVOETEIG PE SET, OXI YIa OAO TOV Server Xwpig UTTOAOYIGHO.

Heap Fetches

3T0 KEPAAAIO0 30 TO Index Only Scan XPEIAOTNKE VACUUM. TO EXPLAIN ANALYZE Seiyvel yiati. H faon mpémel va
E&pel OTL i ypauun etvan opatr| oto transaction stov Stafader. Avtn 1 mAnpogopia fploketal otov
mtivaka, oxt oto index. O visibility map onpadevet Tig oeAideg 67T0L OAeg 01 YpapEG elval 0paTEG O
0AovG. T1a AUTEG TO Index Only Scan ev emOoKemTETAL TOV Tivaka. I'a tig vmoAouteg kavel éva heap
fetch.

SQL

CREATE INDEX orders_created_total_idx ON lab.orders (created_at) INCLUDE (total);
VACUUM lab.orders;
UPDATE lab.orders SET note = 'eme{yov' WHERE id % 1000 = @ AND created_at >= '2026-06-01';

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF)
SELECT sum(total) FROM lab.orders WHERE created_at >= '2026-06-01";

VACUUM lab.orders;

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF)
SELECT sum(total) FROM lab.orders WHERE created_at >= '2026-06-01";

ANMOTEAEZMA

CREATE INDEX
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VACUUM
UPDATE 30

Aggregate (actual rows=1.00 loops=1)
Buffers: shared hit=205
-> Index Only Scan using orders_created_total_idx on orders (actual rows=29960.00 loops=1)
Index Cond: (created_at >= '2026-06-01 00:00:00+03'::timestamp with time zone)
Heap Fetches: 3494
Index Searches: 1
Buffers: shared hit=205
Planning:
Buffers: shared hit=10 read=4
Planning Time: 0.059 ms
Execution Time: 1.857 ms

VACUUM

Aggregate (actual rows=1.00 loops=1)
Buffers: shared hit=147
—> Index Only Scan using orders_created_total_idx on orders (actual rows=29960.00 loops=1)
Index Cond: (created_at >= '2026-06-01 00:00:00+03"'::timestamp with time zone)
Heap Fetches: 3437
Index Searches: 1
Buffers: shared hit=147
Planning:
Buffers: shared hit=8
Planning Time: 0.173 ms
Execution Time: 1.874 ms

MeTd TO UPDATE, 01 0eAideg mtov aAMa&av Sev tav ma OAeg 0pATES KA TO Heap Fetches £de1&e Y1htadeg
EMOKEWPELG OTOV TIVAKA, V1A OAEG TIC YPAUUES AVTQOV TV 0eAISwv. To VACUUM Opwg Sev to d10pbwoe. Ot
VEKPEC YPAUUES TITAV LOVO 30 0g SVO EKATOUUDPIA KAl TO VACUUM amto@aaotoe O0Tt Sev a&idel va kabapioet
Ta indexes yia 1000 Alyeg. 'Oco ta indexes Seiyvouv akoun oTig vekpeg 0Eaelg, o1 oeAideg Toug Sev
UTTOPOVV va ONHASEVTOVV WG opateg. H emA0OYT) INDEX_CLEANUP ON avaykadel Tov mAn pn kaBapiopo.

sQL

VACUUM (INDEX_CLEANUP ON) lab.orders;

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF)
SELECT sum(total) FROM lab.orders WHERE created_at >= '2026-06-01"';

ANMOTEAEZMA

VACUUM

Aggregate (actual rows=1.00 loops=1)
Buffers: shared hit=118
—> 1Index Only Scan using orders_created_total_idx on orders (actual rows=29960.00 loops=1)
Index Cond: (created_at >= '2026-06-01 00:00:00+03'::timestamp with time zone)
Heap Fetches: 0@
Index Searches: 1
Buffers: shared hit=118
Planning:
Buffers: shared hit=8
Planning Time: 0.096 ms
Execution Time: 1.726 ms

Topa TO Heap Fetches eivan undév. "Evag mivakag pe ovveyeic ahhayEg kat apyo autovacuum YAavel To
O@EAOG TOU Index Only Scan XwpPig va ala&el to plan.
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EKTipnon Kal TTpaypaTikoTnTA

H o onuavtikn oUykplon eival avapeoa 0To rows TNG EKTIUNONG KAl 0TO rows TNG ektéAeong. O planner
SlaAeyel joins, indexes kat oe1pd eKTEAEONG pe BAOT TNV eKTIUNOT. AV QItEXel TTOAD, 1 eTA0YT) ptopel
va givan Adabog.

sSQL

EXPLAIN ANALYZE
SELECT * FROM lab.customers WHERE city = 'Xavid' AND region = 'KpAtn';

AMOTEAEZMA

Seq Scan on customers (cost=0.00..6249.00 rows=924 width=98) (actual time=0.072..13.781 rows=7991.00 loops=1)
Filter: ((city = 'Xavid'::text) AND (region = 'KpAtn'::text))
Rows Removed by Filter: 192009
Buffers: shared hit=594 read=2655
Planning:
Buffers: shared hit=11 read=1 dirtied=1
Planning Time: 0.159 ms
Execution Time: 13.942 ms

O planner mepipeve KAT® Ao YINES YPAUUESG KAl BprKe OOV OKTG XIMASES, OKTG POPES
nieploootepeg. [ToMamAaoiaoce v mBavoTTa TG TOANG e TNV TOAVOTNTA TNE TEPIPEPELAG, TAV VA
nrav avefaptmteg. Ta Xavid opwg eivar tavta oty Kpnn. ESo 1o AdBog Sev merpadet, agpov vmapyet
£va uovo mbavo plan. Ze éva join Opwg Oa prropovoe va 001 yT|0eL OE Nested Loop AVTL Y1 Hash Join. TO
KEQAAAL0 34 Seiyvel tog To Sopbmverg.

EIAIKA XTHN POSTGRESQL

Ma va d¢i1g plans atré Tnv TPAyUaTIKA Kivnon Kal Oxl HOVo 60a TPEXEIG PE TO XEPI, UTTAPXEI TO module
auto_explain. Kataypd@el oTo log 10 plan kd6¢e query trou emmepvd £vav xpOvo TTou OpiCelg, JE TOUG
TTpaypaTikoug apibpoug.

KPATA AYTO

TO EXPLAIN ANALYZE EKTEAEI TO query Kal Ogixvel TTPAYUATIKO XPOVo, YPauuES Kal loops. Or apiBuoi evég kéuBou
eival avd loop. Ta buffers perpouv aelideg kai gival To Mo oTaBepd PETPO KOGTOUG. TagIVOURTEIG TTOU Oev
XWPOUV OTO work_mem YPAPOUV 0TOV OioKO. MeydAn atmokAIon eKTINNONG KAl TIPAYHATIKOTNTAG €ival TO TIPWTO
TTOU WAXVEIG.

AoKNOE€Ig
an (XO'KT']()'Slg 10')(1')81 (XK(')IJI] TO max_parallel_workers_per_gather = 0 KAl TO index orde rs_customer_idx NG
Bewpiag.
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AzZKHzH 32.1 [éoeg oehideg yia Aiyeg ypappég

Me EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF), 8eife To plan yia ta events tov meAdm 4242. dia&e index
OTO customer_id TOU lab.events kat dei&e to plan Lava. Tuykpive Tig oeAideg.

ANAMENOMENO ATMOTEAEZMA

Seq Scan on events (actual rows=11.00 loops=1)
Filter: (customer_id = 4242)
Rows Removed by Filter: 999989
Buffers: shared read=13659
Planning:
Buffers: shared hit=5 read=1 dirtied=1
Planning Time: 0.127 ms
Execution Time: 34.468 ms

CREATE INDEX

Bitmap Heap Scan on events (actual rows=11.00 loops=1)
Recheck Cond: (customer_id = 4242)
Heap Blocks: exact=11
Buffers: shared read=14
—> Bitmap Index Scan on events_customer_idx (actual rows=11.00 loops=1)
Index Cond: (customer_id = 4242)
Index Searches: 1
Buffers: shared read=3
Planning:
Buffers: shared hit=4 read=1
Planning Time: 0.120 ms
Execution Time: 0.138 ms

AZKH:H 32.2 YTOAOyloe atmo Ta loops

Me EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF), O€i€e To plan yia Tig mapayyeiieg Twv meAATOV 150000 £wg
150100, L€ join avAUESA OTOV lab. customers KOl OTOV lab.orders. AJTO TA rows KAl TA loops TOV E0WTEPIKOV
KOUPov vToAOY10e TTOOEG TTapayyeAieg PpEOnkav CUVOMKA KAl EAEYEE TO LUE count ().

ANAMENOMENO ATMOTEAEZMA

Nested Loop (actual rows=586.00 loops=1)
Buffers: shared hit=320 read=574
—> Index Only Scan using customers_pkey on customers c (actual rows=101.00 loops=1)
Index Cond: ((id >= 150000) AND (id <= 150100))
Heap Fetches: 0
Index Searches: 1
Buffers: shared hit=3 read=2
—> Index Scan using orders_customer_idx on orders o (actual rows=5.80 loops=101)
Index Cond: (customer_id = c.id)
Index Searches: 101
Buffers: shared hit=317 read=572
Planning:
Buffers: shared hit=20 read=10
Planning Time: 0.245 ms
Execution Time: 1.934 ms
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AZKH:H 32.3 APKETA MVAMN via éva hash

Ag€i€e |1e EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF) TO plan TOU SELECT customer_id, count(x) FROM lab.events
GROUP BY customer_id. MeTd, péoa oto 1610 transaction, kave SET LOCAL work_men = '64MB' kat Seie to Eava.
Bpeg 11 aMaée.

ANAMENOMENO AMOTEAEZMA

HashAggregate (actual rows=198658.00 loops=1)
Group Key: customer_id
Batches: 5 Memory Usage: 8249kB Disk Usage: 11424kB
Buffers: shared hit=11 read=13648, temp read=1210 written=2325
-> Seq Scan on events (actual rows=1000000.00 loops=1)
Buffers: shared hit=11 read=13648
Planning:
Buffers: shared hit=8 dirtied=2
Planning Time: 0.055 ms
Execution Time: 237.733 ms

SET

HashAggregate (actual rows=198658.00 loops=1)
Group Key: customer_id
Batches: 1 Memory Usage: 12313kB
Buffers: shared read=13659
-> Seq Scan on events (actual rows=1000000.00 loops=1)
Buffers: shared read=13659
Planning Time: 0.075 ms
Execution Time: 146.586 ms

AZKH:H 32.4 NMia gKTignon Tou aocToXEi

Me EXPLAIN ANALYZE, GUYKPIVE TNV EKTIUNOT) KAl TNV TIPAYLATIKOTTA YO TOUG TTEAATEG UE city = 'Adfva’
AND region = 'Kpitn', VA OUVOLAOUO TTOL SV LITAPYEL

ANAMENOMENO AMOTEAEZMA

Seq Scan on customers (cost=0.00..6249.00 rows=9544 width=98) (actual time=13.977..13.977 rows=0.00 loops=1)
Filter: ((city = 'A@rAva'::text) AND (region = 'KpAtn'::text))
Rows Removed by Filter: 200000
Buffers: shared read=3249 written=174

Planning Time: 0.100 ms

Execution Time: 13.984 ms
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AzKHzH 32.5 EXPLAIN ANALYZE xwpig ouvErTeieg

Méoa oe transaction, 6&1€e TO EXPLAIN ANALYZE £VOG UPDATE JTOU KAVEL delivered TIC TAPAYYEAEG shipped TOV
lab.orders. ME&TA TO ROLLBACK €AeyEe OTL TO TTANBOC TwV shipped Sev AAAAEe.

ANAMENOMENO ATMOTEAEZMA

BEGIN

Update on orders (actual rows=0.00 loops=1)
Buffers: shared hit=17573 read=17997 dirtied=1135 written=37
—> Seq Scan on orders (actual rows=1330.00 loops=1)
Filter: (status = 'shipped'::text)
Rows Removed by Filter: 1998670
Buffers: shared read=16924
Planning:
Buffers: shared read=3 dirtied=1
Planning Time: 0.222 ms
Execution Time: 72.770 ms

ROLLBACK
shipped

1330
(1 row)
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KE®AAAIO 33

Joins, aggregates kai parallel query otov
planner

‘Eva join ypag@eTtal ge Evav TPOTTO AAAG eKTEAEITAI JE TPEIG. TO
nested loop, 10 hash join kai TO merge join Taipiddouv o€
OIOPOPETIKA PEYEBN Kal o€ dIAYOPETIKN dlabéaiun Tagivounon. Ta
aggregates €xouv dUO avTioToixoug aAyopiBuouc. Otav o TTivakag
gival neyaAog, N douAeld poipddeTal o€ TTOANEG DIEPYOTIEG.

Tpeig aAyopiBuol join

Nested Loop
. , o PdAse Taipl OTO ECWTEPIKO
[ yia KaBg ypapun Tou €§WTEPIKOU }—*[ oUVABWC pe index ]
Hash Join
. . a d1dBaoe To HeyaAUTEPO
[ @Tide hash ao 1o HIKPOTEPO ]—’[ ka1 wage oo hash

Merge Join

U0 gioodol Ta§ivounuéveg > TPOoXWEA Kal TiIg 3U0 padi
oTO KA&18i OTTWG PEPHOUGP

ZxAua 33.1 - O1 1peIg TPOTTOI Va eKTEAEDTET £va join. To atroTéAeopa ival idlo, To KOOTOG eCapTaTal ATTO TA HEYEDN Kal aTTd TNV
Tagivounon TTou UTTapxel Ron.

'Onwg ota S0 TponyoLHeva Kepahaa, Eekvape Xwpig mapariniiopd. Xperalopaote eniong to index
OTO customer_id TOUV lab.orders.
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SQL

SET max_parallel_workers_per_gather = 0;
CREATE INDEX orders_customer_idx ON lab.orders (customer_id);

AMOTEAEZMA

SET
CREATE INDEX

Nested Loop

INa kdBe ypapun mg e€wtepikng e10060v, 1o nested loop wpayvel taipt otnv eocwtepikrn. Av n
e0wTePIKN €xel index oto kAeiSi Tov join, kaBe avadnmon eival @Onvn. Eival o kahvtepog aiyopiBpuog
otav 1 e€wtepikn eloodog Exel Alyeg ypaupeg.

SQL

EXPLAIN (COSTS OFF)

SELECT c.first_name, o.total

FROM lab.customers AS c

JOIN lab.orders AS o ON o.customer_id = c.id
WHERE c.id BETWEEN 150000 AND 150020;

ANMOTEAEZMA

Nested Loop
—> Index Scan using customers_pkey on customers c
Index Cond: ((id >= 150000) AND (id <= 150020))
—> Bitmap Heap Scan on orders o
Recheck Cond: (c.id = customer_id)
—> Bitmap Index Scan on orders_customer_idx
Index Cond: (customer_id = c.id)

Eikoot évag meAdteg, eikoot pia avadnoelg oto index. To kOOTOG HeEYAADVEL YPAUUIKA [LE TIG
efwtepikeg ypaupeg. Ia ythiadeg medateg Oa ntav yiiadeg avadntioelg, omote o planner Ba Siaheye
KATL AAAo. Xwpig index otnv eowtepikn mAevpd, kaBe avadnton Oa ftav mArpeg scan kat to nested
loop Ba xpnowosmtolovvTay HdVo yia JToAD HIKpoUg TIVAKEG,.

Hash Join

To hash join Siapadet tpaota T pikpoTepn €10060 KAl PTIAKVEL ATTO AUVTIV TVAKA KATAKEPUATIOUOV
ot pvnun. Meta Stafadet ) peyaitepn pia gopd kat yia kabe ypapun Bpiokel to taipt g otov
mivaka og otabepo Ypovo. AovAevEL HOVO Yia CUVONKES 100 TN TAC.
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SQL

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF)
SELECT c.city, sum(o.total)

FROM lab.customers AS c

JOIN lab.orders AS o ON o.customer_id = c.id
GROUP BY c.city;

ANMOTEAEZMA

HashAggregate (actual rows=11.00 loops=1)
Group Key: c.city
Batches: 1 Memory Usage: 32kB
Buffers: shared read=20173, temp read=4336 written=4336
—> Hash Join (actual rows=2000000.00 loops=1)
Hash Cond: (o.customer_id = c.id)
Buffers: shared read=20173, temp read=4336 written=4336
-> Seq Scan on orders o (actual rows=2000000.00 loops=1)
Buffers: shared read=16924
—> Hash (actual rows=200000.00 loops=1)
Buckets: 131072 Batches: 2 Memory Usage: 6073kB
Buffers: shared read=3249, temp written=483
—> Seq Scan on customers c¢ (actual rows=200000.00 loops=1)
Buffers: shared read=3249
Planning:
Buffers: shared hit=38 read=5
Planning Time: 0.082 ms
Execution Time: 743.757 ms

O kopuPog Hash elval To XTIOWO TOL Tivaka amd Toug eAATeS. To Buckets KO TO Memory Usage AEVE TTOCO
pueyahog Bynke. To Batches: 2 A&el OTL Sev Xmpeoe 0AOKAN pog ota 4 MB T0oU work_mem. H Baomn xoploe
TOTE Kot Tig 600 €10080V¢ o€ GO KOUUATIA, KPATNOE TO £VA GTI UVTUT, EYPAYE TO AMO G TTPOTHPIVA
apyela Kal Ta EVeoe To eva Petd to aAo. Ta temp Twv buffers eival avtd ta apyeia. To hash join eivat o
oLvNOoHEVOG aAyOp1OL0g Yia joins peydAwV mvakwy Xwpig xpnotua indexes.

Merge Join

To merge join ypeialetal kat Tig Svo e10080vg Taivounuéveg oto kAeldi. Tig Srafadetl maparinia
OTIWE KAEIVEL &va peppovdp kat Byadet ta (evyn mov tapralovv. Eivar pbnvo otav n taivounon
vapyet 118N, amod index 1 Ao tponyoLUeVo Prina. Av mpémet va tagivounbovv peydeg eicodot povo
Yl QUTO, TO KOOTOG TNG TAEVOUN 0TS GLVTIOWGS TO ATTOKAELEL.

Mmnopeig va Seig 1 Oa kdoTie av amtayopevoelg to hash join.
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SQL

EXPLAIN

SELECT c.city, sum(o.total)

FROM lab.customers AS c

JOIN lab.orders AS o ON o.customer_id = c.id
GROUP BY c.city;

BEGIN;
SET LOCAL enable_hashjoin = off;

EXPLAIN

SELECT c.city, sum(o.total)

FROM lab.customers AS c

JOIN lab.orders AS o ON o.customer_id = c.id
GROUP BY c.city;

ROLLBACK;

AMOTEAEZMA

HashAggregate (cost=81799.11..81799.25 rows=11 width=46)
Group Key: c.city
—> Hash Join (cost=8921.00..71799.11 rows=2000000 width=20)
Hash Cond: (o.customer_id = c.id)
-> Seq Scan on orders o (cost=0.00..36924.00 rows=2000000 width=10)
-> Hash (cost=5249.00..5249.00 rows=200000 width=18)
-> Seq Scan on customers ¢ (cost=0.00..5249.00 rows=200000 width=18)

BEGIN
SET

HashAggregate (cost=150723.71..150723.85 rows=11 width=46)
Group Key: c.city
-> Merge Join (cost=401.36..140723.71 rows=2000000 width=20)
Merge Cond: (c.id = o.customer_id)
—> Index Scan using customers_pkey on customers c (cost=0.42..8456.42 rows=200000 width=18)
—> Index Scan using orders_customer_idx on orders o (cost=0.43..106767.52 rows=2000000 width=10)

ROLLBACK

O planner S1dAe€e merge join. Ot meAdteg npOav ta&ivounuévol asod to primary key kat o1 mapayyeAieg
asto To index 0Tto customer_id. To GUVOAKO KOOTOG OLwE elval peyahvtepo amo tov hash join, yi' avto
Sev 1o Sideye kavovika. To index Stafader ig Svo exatopppla apayyeAieg e TN 0e1pA TV
EAATOV, OX1 e TN 0e1pd TOL 1KoV, KATL IOV KOOTICEL.

ZHMEIQZH

O1 pubuioeIg enable_x Oev gival TPOTTOG BeATIOTOTIOINGNG. Eival TpdTTOG Va d€Ig TIG EVOAAAKTIKEG TTOU OTTEPPIYE O
planner kail TT000 TIG KOOTOAOYNOE. AV HIa VOAAGKTIKE €ival TTpAYUATIKA YPNYOPOTEPN GTO EXPLAIN ANALYZE OAAG
KooToAoyeiTal akpIBOTeEPN, KATI A&iTTel aTmo Ta statistics 1) atmd 11 0Ta0ePEG KOOTOUG. AUTO €ival TO CwWoTé CnuEio

va YAEEIG.

Semi joins kai anti joins

To EXISTS KO TO NOT EXISTS TOU KEPaAaiov 13 8ev ekteAovvtal wg subqueries ypappr tpog ypapuur). O
planner ta petatpérnel oe semi join kat anti join, taparrayég tov iiwv tpiov aiyopibuwv. 'Eva
semi join otapaTd 0to TPWTO Taipt kabe ypauung, £va anti join kpatd HOVO TIG YPApUES XwPIg Taipt.
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SQL

EXPLAIN (COSTS OFF)
SELECT count (%)
FROM lab.customers AS c
WHERE NOT EXISTS (SELECT 1 FROM lab.orders AS o
WHERE o.customer_id = c.id
AND o.created_at >= '2026-01-01');

AMOTEAEZMA

Aggregate
—> Hash Right Anti Join
Hash Cond: (o.customer_id = c.id)
—> Seq Scan on orders o
Filter: (created_at >= '2026-01-01 00:00:00+02'::timestamp with time zone)
—> Hash
—> Index Only Scan using customers_pkey on customers c

Aggregates

To GRouP BY €xel 6U0 ahyopibuovg. To HashAggregate kpatd £vav mivaka KATAKEPUATIOUOV He pia
EYYPAPT] VA OpAda Kal EVI|UEPWVEL TNV eyypa@t) oe kabe ypauun. Aev xpeladetal ta&vounor, aAAa
xpeladetat pvnun avaioyn pe tov apiuod twv ouddwv. To GroupAggregate Siafader ypauuég 116n
ta&vounuéveg katd to kKAeS1 kat tedetwvel kabe opdda pog arael n tiun. Xpetaldetatr e 1o
uviun, aAAa Beder taivounuévn eloodo.

sSQL

EXPLAIN (COSTS OFF)

SELECT customer_id, count(x) FROM lab.orders
WHERE customer_id < 1000

GROUP BY customer_id;

AMOTEAEZMA

GroupAggregate
Group Key: customer_id
—> Index Only Scan using orders_customer_idx on orders
Index Cond: (customer_id < 1000)

Ed® 1o index 010 customer_id Sivel Tig mapayyeiieg non ta&lvounUEVES, OTTOTE TO GroupAggregate OEV
xpeladetat sort. XmP1g TO WHERE, Y1at OAOVG TOUG TTeAdTeS, 0 planner Ba Sidheye avapueoa o€ HashAggregate
e TIAT)PEG Scan KAl GroupAggregate e TO index, avaloya pe 1o KOOTOG.

Parallel query

'‘Otav éva query Stafader peyaio mivaxa, n PostgreSQL pmopel va potpaaoet ) SovAeia oe parallel
workers, fonOntikég Siepyaoieg mov tpeyovv oTovg AANOLG VP veES. Emavagpepovpe ) puBuion ya
va to Sovpe.

EKAOZH 1.0 - ZEMTEMBPIOX 2026 283



SQL ME POSTGRESQL Joins, aggregates kai parallel query oTov planner

SQL

RESET max_parallel_workers_per_gather;

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF, BUFFERS OFF)
SELECT status, count(x) FROM lab.orders GROUP BY status;

AMOTEAEZMA

RESET

Finalize GroupAggregate (actual rows=6.00 loops=1)
Group Key: status
-> Gather Merge (actual rows=18.00 loops=1)
Workers Planned: 2
Workers Launched: 2
—> Sort (actual rows=6.00 loops=3)
Sort Key: status
Sort Method: quicksort Memory: 25kB
Worker @: Sort Method: quicksort Memory: 25kB
Worker 1: Sort Method: quicksort Memory: 25kB
—> Partial HashAggregate (actual rows=6.00 loops=3)
Group Key: status
Batches: 1 Memory Usage: 32kB
Worker @: Batches: 1 Memory Usage: 32kB
Worker 1: Batches: 1 Memory Usage: 32kB
—> Parallel Seq Scan on orders (actual rows=666666.67 loops=3)
Planning Time: 0.025 ms
Execution Time: 54.988 ms

AwdPaoce 1o plan amo kATw. To Parallel Seq Scan EKTEAEOTNKE O€ TPELG Slepyaoieg, loops=3, SV0O workers
kat n Paoikn Siepyacia. Kabe pia Siafaoce eva tpito twv 0eAidwv. To Partial HashAggregate EKAVE OF
kaOe Siepyaoia éva pepikod GRouP BY pe €61 opadeg. To Gather Merge HAZEWE TA LEPIKA ATTOTEAECOUATA, 18
ypappeg. To Finalize GroupAggregate T EVWOE O€ €EL

Aev maparnAidetan kaBe query. O planner taparnAidet dtav o mivakag Eemepva To pEyebog
min_parallel_table_scan_size KAl OTAV TO KEPOOG EEMEPVA TO KOOTOC EKKIVIONC TV workers. Agv
maparinAiler queries sov aladovv Sedopeva, olte 60 KAAOUY CLVAPTIOELS SNA®UEVES WG UT
ao@aAeig yia maparnAiopd. O apiBuog twv workers ava koppo opidetarl amd 1o

max_parallel_workers_per_gather.

MATIAA

O mapaAANAIoUOG PEILVEL TOV XPOVO VOGS query, OXI T GUVOAIKH douAeld. Tpeig diepyaaieg Tou diaBalouv Evav
TNVaKa XPNOIYOTIOIOUV TPEIG TTUPKVEG. 2€ Evav server e TTOAEG TaUTOXPOVEG OUVOEDEIG, O TTAPAAANAICUOG
MTTOPEI va KAvel TTIo apyd Ta uTTOAoITTa queries.

KPATA AYTO

To nested loop €ivai yia Aiyeg eEWTEPIKEG YPAUUEG PE index oTnv ecwTEPIKN TTAeUpd. To hash join eivai yia
HeYAAEG €10600UG e 1I06TNTA. To merge join gival yia eiI06d0ug dN Tagivounuéveg. To ExIsTS yiveTal semi join
KQI TO NOT EXISTS anti join. TO HashAggregate BEAEI VAN, TO GroupAggregate TASIVOUNGN. O TTapaAAnAIouOG poipddel
£€va scan o€ workers Kal EVWVEl HEPIKA aTTOTEAéOATA.
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Aokioeig

YTIC AOKNOELG 0 TTapaMnAouog eival Eava evepydg, OTtwg Tov agnoe n Bewpia. Yrapyet emiong to

index o rders_customer_idx.

AIKHZH 33.1 Ao nested loop o€ hash join

Me EXPLAIN (COSTS 0FF), Sel€e To plan yia Tig mapayyeMeg TV eAAToV Ue id amd 150000 €mg 150010
Kal HeTa amo 1 éwg 50000. E&nynoe yati aAae o ahyopibuog.

ANAMENOMENO ATMOTEAEZMA

Nested Loop
—> Index Only Scan using customers_pkey on customers ¢
Index Cond: ((id >= 150000) AND (id <= 150010))
—> Bitmap Heap Scan on orders o
Recheck Cond: (c.id = customer_id)
—> Bitmap Index Scan on orders_customer_idx
Index Cond: (customer_id = c.id)

Hash Join
Hash Cond: (o.customer_id = c.id)
—> Seq Scan on orders o
—> Hash
—> Index Only Scan using customers_pkey on customers c
Index Cond: ((id >= 1) AND (id <= 50000))

AzKH:H 33.2 Batches o€ hash join

Meoa oe transaction pie SET LOCAL work_mem = '1MB' KO XWPIG TAPAAANAOUO, OEIEE e EXPLAIN (ANALYZE,
COSTS OFF, TIMING OFF) TO jOoin OAWV TMV TTApAYYeAI®V He OAOVE TOVG TTEAATEG TTOV UETPA TTAPAYYEAES AVl
neppepera. Evromoe to mAn0og twv batches.

ANAMENOMENO AMOTEAEZMA

SET
SET

HashAggregate (actual rows=9.00 loops=1)
Group Key: c.region
Batches: 1 Memory Usage: 32kB
Buffers: shared read=20173 written=1963, temp read=6021 written=6021
-> Hash Join (actual rows=2000000.00 loops=1)
Hash Cond: (o.customer_id = c.id)
Buffers: shared read=20173 written=1963, temp read=6021 written=6021
—> Seq Scan on orders o (actual rows=2000000.00 loops=1)
Buffers: shared read=16924 written=36
—> Hash (actual rows=200000.00 loops=1)
Buckets: 32768 Batches: 8 Memory Usage: 1674kB
Buffers: shared read=3249 written=1927, temp written=962
—> Seq Scan on customers c¢ (actual rows=200000.00 loops=1)
Buffers: shared read=3249 written=1927
Planning:
Buffers: shared hit=18 read=1 dirtied=1 written=1
Planning Time: 0.083 ms
Execution Time: 570.532 ms
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AZKHZIH 33.3 Semi join

Me EXPLAIN (COSTS OFF) X®Pig TapaAAnAopno, Seie to plan yia 1o AN 00¢ TV EAATOV TOV lab. customers
IOV £XOVV TOLAAYIOTOV Ui TapayyeAia Iavm amd 1400 VP, LE EXISTS.

ANAMENOMENO ATMOTEAEZMA

SET

Aggregate
—> Hash Join
Hash Cond: (c.id = o.customer_id)
—> Index Only Scan using customers_pkey on customers c
—> Hash
—> HashAggregate
Group Key: o.customer_id
—> Seq Scan on orders o
Filter: (total > '1400'::numeric)

AZKHEZH 33.4 Merge join amd dUo indexes

Méoa oe transaction, asmevepyosoinoe to hash join kat tov maparAnAopd kat Seife e EXPLAIN (COSTS
oFF) To plan ya to dBpolopa Twv mapayyeAMlov ava mepupepela. Evtomoe amnd mob Epyetann
ta&vounon kabe elcodov.

ANAMENOMENO AMOTEAEZMA

SET
SET

HashAggregate
Group Key: c.region
—> Merge Join
Merge Cond: (c.id = o.customer_id)
—> 1Index Scan using customers_pkey on customers c
—> Index Scan using orders_customer_idx on orders o
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ATZKH:zH 33.5 [oéool workers

Me EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF, BUFFERS OFF), Oei&e To plan yia to aBpoiopa OAwv Tov total
TOV lab.orders, TIPWTA L€ TNV TIPOETIAOYT] KA1 LETA O transaction pe SET LOCAL

max_parallel_workers_per_gather = 4,

ANAMENOMENO AMOTEAEZMA

Finalize Aggregate (actual rows=1.00 loops=1)
—> Gather (actual rows=3.00 loops=1)

Workers Planned: 2

Workers Launched: 2

—> Partial Aggregate (actual rows=1.00 loops=3)

-> Parallel Seq Scan on orders (actual rows=666666.67 loops=3)

Planning Time: 0.030 ms
Execution Time: 39.636 ms

SET

Finalize Aggregate (actual rows=1.00 loops=1)
—> Gather (actual rows=4.00 loops=1)

Workers Planned: 3

Workers Launched: 3

—> Partial Aggregate (actual rows=1.00 loops=4)

—> Parallel Seq Scan on orders (actual rows=500000.00 loops=4)

Planning Time: 0.029 ms
Execution Time: 31.050 ms
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KE®AAAIO 34

Statistics kal eKTIMAOEIG

O planner dev peTpdel YPAUPES TIPIV OTTOPACioEl. EKTING aTTO
statistics, pia ouvoywn KABe 0TAANG TTOU QPTIAXVEI TO ANALYZE OTTO
dciypa Tou Trivaka. Otav n ouvown gival akpiBng, Ta plans givai
KaAd. Otav Acitrel KATI, OTTWG N ox€0on avAaueoa o€ dUO OTAAEC, Ol
EKTINNOEIC AOTOXOUV Kal Ta plans padi Toug.

Ti kpatd To ANALYZE

'Onwg ota tponyoveva Ke@aiaia, Ta plans eival xwpig TapaAAnAouo.
saL

SET max_parallel_workers_per_gather = 0;

AMOTEAEZMA

SET

To aNALYZE S1aBdadet eva tuyaio Seiypa 30.000 YPAUU®V LE TIG TIPOETAOYES Kl YPAPEL Y1d KABOe OTNAN
U1 oUVOW OTOV KATAAOYO pg_statistic. TO view pg_stats TNV Tapovotadel oe avayvaootun pop@r. O
autovacuum TPEYEL ANALYZE HOVOC TOV OTav aAAAEeL apkeTd HEPOG eVOG TTIVAKA.

SQL

SELECT attname, null_frac, n_distinct, round(correlation::numeric, 3) AS correlation
FROM pg_stats

WHERE schemaname = 'lab' AND tablename = 'orders'

ORDER BY attname;

ANOTEAEZMA
attname | null_frac | n_distinct | correlation
created_at | 0 | -1 | 1.000
customer_id | 0 | 108806 | -0.004
id | | -1 | 1.000
note | 0.9806 | 1 | 1.000
status | 0 | 6 | 0.819
total | 0 | 54171 | 0.006
(6 rows)

To null_frac €lval TO TO000TO TWV NULL. Xxe00v OAeg o1 onueiwoelg Aetstovv. To n_distinct gival to
AN00¢ TV SaopeTik®V TIH®V. 'Otav eivat apvnTiko, elval 1000010 TV ypauuayv. To -1 onuaivet ot
kaBe iur| etvar povadikr). To correlation A&€1 TO0O AKOAOVOEL N PLOIKT) CEIPA TWV YPAUUDY OTOV 510K0
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m oe1lpd TV Tiuev. Kovtd oto 1 onuaivel 6t éva index scan otn otnin Stafadel oeAideg oxedov pe
0€1pA Tovg. AvTr) NjTav 1) Artia TG EKTANENG 0TV AOKNOT| 30.6, OTT0V &va AtAO index OTo created_at
viknoe éva covering index.

2UXVEG TIMEG KAl IOTOYPOMA
TMa kaBe OTHAN TO ANALYZE KPATA Kot SU0 KATavopEg. Tn MoTa TV 110 CUXV®V TIU®V LE TIG GUXVOTITEG
TOUG KA1 €VA 10TOYPALLLA V1A TIG VTTOAOLTTEG.

saQL

SELECT t.value, round(t.freq::numeric, 4) AS freq
FROM pg_stats AS s,
unnest(s.most_common_vals::text::text[], s.most_common_freqs) AS t(value, freq)

WHERE s.schemaname = 'lab' AND s.tablename = 'customers' AND s.attname = 'city';
AMOTEAEZMA
value | freq

ABiva 0.4005
Oecocaiovikn | 0.1793
Natpa 0.0824
HpdkAe 10 0.0804
Ndpiloa 0.0615
BéAog 0.0593
Iwdvviva 0.0394
Xav1d 0.0388
KaAaudta 0.0297
P66og 0.0185
Kodvn 0.0103
(11 rows)

O1 OTiAEG most_common_vals KO most_common_freqs €lval arrays. To unnest TOU KepaAaiov 27 pe do arrays ta
avoiyel mapaAnAa og Ceyn Tiung kal ouyvotnTag. To ::text: :text[] Xpelddetal emeldn n oTHAN TV
TIHOV EXEL €181KO TUITO IOV XWPA TIUES OTTO10LOTITOTE TUITOV.

H o)A city £e1 HOVO €vTeka TIUEG, OTTOTE OAEg XwpPOoLV 0N Alotd. ' 10 city = 'KoZdvn' O planner
maipvel  ovyvotnta g Koldavng, mepimov 1%. Trnv moMamAao1adel e Tig YPAULES TOV TTivaka. Avtn
TTAV 1) EKTIUNON TOV KEPaAaiov 31.

e 0TNAeg Ue TTOAAEG TIUEG, ) MOTA KPATA TIG TTI0 CUYVEG KA1 TO 10TOYPAUUA Xwpidel TIg vimoAouteg o€
kadoug pe 100 AN 00¢g ypauuawv. Ta pia ovykpilon Slaotnuatog, Onwg total > 1000, 0 planner petpa
710001 KAS01 elval TAV® A0 TO 1000.

H Mota givat kpiown dtav n katavour eival avicoppostr). ZTo EPyaoTiplo Ol TEAATEG e HIKPO id EXOVV
TOAD TIEPLOOOTEPES TAPAYYENIEC.

SQL

EXPLAIN SELECT id FROM lab.orders WHERE customer_id 1;

SELECT count(x) FROM lab.orders WHERE customer_id 1.3

EXPLAIN SELECT id FROM lab.orders WHERE customer_id = 150000;
SELECT count(x) FROM lab.orders WHERE customer_id = 150000;
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ANMOTEAEZMA

Seq Scan on orders (cost=0.00..41924.00 rows=3600 width=8)
Filter: (customer_id = 1)

Seq Scan on orders (cost=0.00..41924.00 rows=18 width=8)
Filter: (customer_id = 150000)

O steAadng 1 elval 0T AMOTA TOV OUYVEOV TILOV KAl 1) EKTIUNon TANotadet v mpaypatkomrta. O
150000 &ev givat. T'a avtdv o planner vitobetel 0T OAeg 01 TIHEG £KTOC AloTag potpadovtal €100V TIg
VITOAOUTTEG YPAUUES KA TTAAL TTEPTEL KOVTA. O1 EKTIUNOELG 0OV pmopel va StapeEpouvv Alyo amod Tov
B1BAiov, apo To Seiypa eivan Tuaio.

OTtav o1 oTiAeg oxeTiovTal

2T0 KEPAAAIO 32 TO city = 'Xavid' AND region = 'KpAtn' LITOEKTIUNONKE OKT® (popeg. O planner Bewpel
arto mpoemAoyn OTL 01 oLVOTKEG Oe SlaPopeTIKEG OTNAEG elval aveEApTNTES KA TTOAATAACIALEL TIG
mBavotnteg. Ta Xavid eival 4% twv mehatov kat n Kprjn 12%, omote n extiynon eivat 0,5%. Ztnv
mpaypaTikoTnTa KaBe meAdng twv Xavimv eivar oty Kprjtn kat 10 owoto givan 4%.

sQL

EXPLAIN SELECT * FROM lab.customers WHERE city = 'Xavid' AND region = 'KpAtn';

AMNOTEAEZMA

Seq Scan on customers (cost=0.00..6249.00 rows=924 width=98)
Filter: ((city = 'Xavid'::text) AND (region = 'Kprtn'::text))

TO CREATE STATISTICS AEEL OTO ANALYZE va padéwet statistics yia ouvévaouovg otnAwv. To €i80g dependencies
LETPA OGO i 0TNAN KaBopidel v aAAn. To mcv KpATA TOVG 10 GLYVOUS CLVEVACHOVS. To ndistinct
UETPA TTO0O01 S1APOPETIKOT GLVELAGOT LTTAPYOLV.

saQL

CREATE STATISTICS lab.customers_city_region (dependencies, ndistinct, mcv)
ON city, region FROM lab.customers;
ANALYZE lab.customers;

EXPLAIN SELECT * FROM lab.customers WHERE city

'Xavid' AND region
EXPLAIN SELECT * FROM lab.customers WHERE city

'ABriva’ AND region

‘KpAtn';
Kpntn';
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ANMOTEAEZMA

CREATE STATISTICS
ANALYZE

Seq Scan on customers (cost=0.00..6249.00 rows=8047 width=98)
Filter: ((city = 'Xavid'::text) AND (region = 'Kprjtn'::text))

Seq Scan on customers (cost=0.00..6249.00 rows=1 width=98)
Filter: ((city = 'A@iva'::text) AND (region = 'KpAtn'::text))

Topa n exktipnon ya ta Xavid eival owotn kat yia tov advvarto cuvdvaoud ABnvag kot Kprtng eivan
pia ypaupur), ) Lkpotepn ektiunon mov divel mote o planner. Ta extended statistics dev

Snuovpyovvtat avtopata. Ta @Tiayvelg 0tav BPelg [ EKTIUNOT) TOV AoToxel AOyw oXeTI{OUEV®Y
OTNAGV.

EKTIMAOEIG OAd WV

To 1610 poANua eppavidetarl oto GRouP BY. A va ekTiunoet mooeg opddeg Oa Byahel €va GROUP BY city,
region, 0 planner TOAATAAC1ALEL TIG SIAPOPETIKEG TIUEG TWV OTNARDV, EVIEKA TTOAELS ETTL EVVEQ
nepupepereg. Me 1o ndistinct TwVv extended statistics Eepel 61 o1 cuvSvaopol etvan évreka.

SQL

EXPLAIN SELECT city, region, count(x) FROM lab.customers GROUP BY city, region;

AMOTEAEZMA

HashAggregate (cost=6749.00..6749.11 rows=11 width=41)
Group Key: city, region
—> Seq Scan on customers (cost=0.00..5249.00 rows=200000 width=33)

Mua vitepektipnon opddwv pmopel va kavel tov planner va StaAe€el ta&ivounon avti yia HashAggregate,
ene1dn pofatal 0Tt 0 TMVAKAG KATAKEPUATIOHOV dev Ba ywpeoel ot puvrjun.

MaAla statistics

Ta statistics eival @oToypa@ia TG OTIYUNG TOU ANALYZE. AV €vag miivakag aAAAEEL TTOAD mtptv TpEfet
Eava, o planner amo@aoidel pe AdBog ewkdva. To mo cuvnOiopeEvo Tapadetypa eival Evag mivakag ov
UONG YELLOE.

SQL

CREATE TABLE lab.orders_2027 (LIKE lab.orders);
ANALYZE lab.orders_2027;

INSERT INTO lab.orders_2027 SELECT * FROM lab.orders WHERE id <= 200000;
EXPLAIN SELECT * FROM lab.orders_2027 WHERE status = 'cancelled';

ANALYZE lab.orders_2027;
EXPLAIN SELECT * FROM lab.orders_2027 WHERE status = 'cancelled';
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ANMOTEAEZMA

CREATE TABLE
ANALYZE
INSERT 0 200000

Seq Scan on orders_2027 (cost=0.00..3026.24 rows=533 width=100)
Filter: (status = 'cancelled'::text)

ANALYZE
Seq Scan on orders_2027 (cost=0.00..4193.00 rows=14753 width=74)

Filter: (status = 'cancelled'::text)

IIpwv amo to Sevtepo ANALYZE, 0 planner n&epe povo ot o mivakag nrav adelog. Exktiunoe amd 1o puoikod
uéyebog Tov apyeiov O0ES YPAUUES LITAPYOLY, AAAA Sev elxe 18&a yia TIg TIUEG TOV status KAl EBaie pia
YEVIKT) EKTIUNOT) Y1 TO PIATPO. META TO ANALYZE 1) EKTIUNOT] TIANOLAOE TNV TIPAYHATIKOTNTA. X
S1ad1kaoieg ToL POPTWVOLVY TTOAMA SeSOUEVA KAl AUECWS TA POTOVV, EVA ANALYZE LETA TI (POPTWOT)
elvar pépog g Stadikaoiag.

AkpiBeia Tou deiypartog

To péyebog tov Selypatog kal Twv AotV opidetal astod To default_statistics_target, QIO TIPOETIAOYN
100. Kpatiotvtal €émg 100 ovyveg TIUES KAl 100 KASO01 10TOYPAUATOS, amtd detypa 300 7l 100
YPAUUES. Ta pia OTNAN He HEYAAT AVIGOPPOTTIA UITOPELS VA TO AUENTELG LOVO YA QUTIV.

SQL

ALTER TABLE lab.orders ALTER COLUMN customer_id SET STATISTICS 1000;
ANALYZE lab.orders;

SELECT attname, array_length(most_common_vals::text::text[], 1) AS mcv_entries

FROM pg_stats
WHERE schemaname = 'lab' AND tablename = 'orders' AND attname = 'customer_id';

AMOTEAEZMA

ALTER TABLE

ANALYZE

attname | mcv_entries
customer_id | 1000
(1 row)

IIep1000TEPEG TIUEG OTN AIOTA ONUATVOLV AKPIBECTEPES EKTIUTNOEIS YA TTEPIOOOTEPOVG TTeEAATeG. To
KOOTOG €lval €va 7Tlo apyo ANALYZE Kat Alyo 7o apyo planning.

KPATA AYTO

O planner ekTigd ammd 10 pg_stats. [10GOATO NULL, DIGPOPETIKEG TINEG, AIOTA CUXVWV TIMWYV, IGTOYPAUUA KAl
correlation. @swpei TIG GTAAEG aveEAPTNTEG, EKTOG AV QTIALEIG CREATE STATISTICS. METG aTrd pEYAAEG aAAayég
TPEXEIG ANALYZE. [a OTAAEG pE PeYAANn avicoppoTria AugAvElG TO SET STATISTICS.
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Aokioeig

AZKHIH 34.1 H Katavoun Twv KATaoTACEWV

Ep@avioe amd 1o pg_stats TIg OUXVEG TIUEG TOU status TOV lab.orders UE TI OUXVOTNTEG TOVG. ZUYKPIVE TEG
LLE TA TTPAYUATIKA TTOCOTTA.

ANAMENOMENO ATMOTEAEZMA

value | sample_freq | real_freq
delivered | 0.8983 | 0.8983
cancelled | 0.0699 | 0.0697
refunded | 0.0299 | 0.0299
paid | 0.0007 | 0.0007
pending | 0.0007 | 0.0007
shipped | 0.0007 | 0.0007
(6 rows)

AZKH:H 34.2 EKTignon yia éva didotnua
Me EXPLAIN ANALYZE, GUYKPIVE EKTIUNOT] KAl TIPAYLATIKOTITA YA TIG TAPAYYEMEG [ total > 1400.

ANAMENOMENO AMOTEAEZMA

Seq Scan on orders (cost=0.00..41924.00 rows=48505 width=8) (actual time=0.090..113.086 rows=48284.00 loops=1)
Filter: (total > '1400'::numeric)
Rows Removed by Filter: 1951716
Buffers: shared hit=59 read=16865 written=35
Planning:
Buffers: shared hit=8
Planning Time: 0.039 ms
Execution Time: 114.005 ms

AZKH:H 34.3 Statistics yia gia ékppaon

Agi&e e EXPLAIN TNV EKTIUNON Y1 TOUG TTEAATEG TOV lab. customers LIE lower (email) LIKE 'userls'. DTIAEE
extended statistics mavw 0TV €kPPAOT lower(email), TPEEE ANALYZE Kot Sei&e Eava v ektipnon.
METpNoe KAl TIQ TTPAYUATIKESG YPAUUEG.

ANAMENOMENO AMOTEAEZMA

Seq Scan on customers (cost=0.00..6249.00 rows=1000 width=4)
Filter: (lower(email) ~~ 'userl%'::text)

CREATE STATISTICS
ANALYZE

Seq Scan on customers (cost=0.00..6249.00 rows=111111 width=4)
Filter: (lower(email) ~~ 'userl%'::text)

111111
(1 row)
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AZKHIH 34.4 AUo ouvlnkeg Tou oxeTifovTal

Y TOV lab.orders, Ol TAPAYYEMEG pending VAL OAEC QITO TIG TEAEVTALEG NUEPEG. TUYKPIVE [IE EXPLAIN ANALYZE

EKTIUNOT KA TIPAYUATIKOTNTA YA TO status = 'pending' AND created_at >= '2026-06-25'. EEnynoe tnv
QAITOKAION.

ANAMENOMENO AMOTEAEZMA

Seq Scan on orders (cost=0.00..46924.00 rows=4 width=8) (actual time=78.475..78.705 rows=1349.00 loops=1)
Filter: ((created_at >= '2026-06-25 00:00:00+03'::timestamp with time zone) AND (status = 'pending'::text))
Rows Removed by Filter: 1998651
Buffers: shared hit=123 read=16801 written=22

Planning:

Buffers: shared hit=6 read=1

Planning Time: 0.045 ms

Execution Time: 78.737 ms

AZKHIH 34.5 PoépTwon kai ANALYZE

DTIaEE KEVO AVTIYPAPO TOV lab. customers, TPEEE ANALYZE KA (POPTWOE TOVG eAATeG TG AOnvag. Aeile pe
EXPLAIN TNV €KTIUNOT) Y1Q TO WHERE city = 'Becoarovikn' TPV KA1 LETA QITO VEO ANALYZE.

ANAMENOMENO AMOTEAEZMA
CREATE TABLE

ANALYZE

INSERT 0 80043

Seq Scan on customers_copy (cost=0.00..1812.00 rows=242 width=172)
Filter: (city = 'Oeococaiovikn'::text)

ANALYZE

Seq Scan on customers_copy (cost=0.00..2208.54 rows=1 width=89)
Filter: (city = 'Oeococaiovikn'::text)
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KE®AAAIO 35

GIN, GiST ka1 BRIN

To B-tree e€utTnpETEi 1I00TNTEG, DIAOTAUATA KAl TALIVOUNON. Agv
BonBd ot1av n epwWTNON €ival «TTEPIEXEI, KUOIACE» 1
«eTTIKOAUTTITETOIY . H PostgreSQL £xel GAAa €idn index yia auTéG TIG
EPWTACEIC KAl €va TTOAU PIKPO index yia OTAAEG TTou akoAouBouv
AON TN O€IPA TOU TTiIVOKA.

Nari xpeidlovral GAAa indexes

To B-tree ta&vopel ipeg. 'Eva eyypago jsonb, évag mivakag Tipmv 1) éva kelpevo dev tagivopovvtal pe
TPOITO OV va fonOa To @> N TO ILIKE '%Aégns'. [1a autd yperadetal pia Soun ov va opyavmvel Ta
KOMUATIA H1a¢ TIUNG, Ta KAE1S1a evOg jsonb, Ta oTotyeia evog array, Tig AeEE1g evOg KEIEVOL T} TA
trigrams Ttov.

'Onwg ota stponyoveva Ke@aiaia, Ta plans eival xwpig TapaAAnAouo.
saL

SET max_parallel_workers_per_gather = 0;

AMOTEAEZMA

SET

GIN

'Eva GIN index, generalized inverted index, eivan gvpetrpio 0mwg 0to téAog evog PiAiov. I'a kabe
KOUUATL KpATA TN MOTA TV YPAUU®Y TT0V TO TepiEyovy. Ia éva jsonb, ta koppdtia eivat ta kAeidia
KOl Ol TIEG TOV.

sQL

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF)
SELECT count(x) FROM lab.events WHERE payload @ '{"campaign": "blackfriday"}';

CREATE INDEX events_payload_idx ON lab.events USING gin (payload jsonb_path_ops);

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF)
SELECT count(x) FROM lab.events WHERE payload @ '{"campaign": "blackfriday"}';
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ANMOTEAEZMA

Aggregate (actual rows=1.00 loops=1)
Buffers: shared read=13659 dirtied=13659 written=2701
—> Seq Scan on events (actual rows=10050.00 loops=1)
Filter: (payload @ '{"campaign": "blackfriday"}'::jsonb)
Rows Removed by Filter: 989950
Buffers: shared read=13659 dirtied=13659 written=2701
Planning:
Buffers: shared hit=43 read=11 dirtied=2
Planning Time: 0.275 ms
Execution Time: 281.104 ms

CREATE INDEX

Aggregate (actual rows=1.00 loops=1)
Buffers: shared hit=8 read=7171 written=4726
—> Bitmap Heap Scan on events (actual rows=10050.00 loops=1)
Recheck Cond: (payload @ '{"campaign": "blackfriday"}'::jsonb)
Heap Blocks: exact=7171
Buffers: shared hit=8 read=7171 written=4726
—> Bitmap Index Scan on events_payload_idx (actual rows=10050.00 loops=1)
Index Cond: (payload @ '{"campaign": "blackfriday"}'::jsonb)
Index Searches: 1
Buffers: shared hit=8
Planning:
Buffers: shared hit=17 read=6
Planning Time: 0.279 ms
Execution Time: 56.787 ms

Xwpig index n Bdaon SiaPace kabe oeAdida ko EAeyEe kaOe eyypago. Me 1o GIN Bprike amo v apyn Tig
YPAUUEG TTOV TTEPIEXOLY TO (VYOG KAEIS100 Kau TiurG. To USING gin StaAéyel to £18og Tov index. To
jsonb_path_ops glvat éva operator class, évag tpomog va omdoet 1) Tiun og koupdta. Yroompiel uovo
TO @ KA elval LUKpOTEPO KA YPNYOPOTEPO ATO TO TIPOETAEYHEVO, TTOV LITOCTNPIEL KA TA ? KA ?|.

Ta GIN indexes eival yprnyopa oto Siafaocpa kat akpiBa 0to ypaipo, ag@ov Hid VEA YPapLu
npoobetel ototyeia oe mToAMEG AMloteg. H PostgreSQL padetel Tig veeg e10aymYEG O€ L1 AIOTA AVAOVIG
KOl TI EVOWUATMOVEL APYOTEPQA.

Trigram indexes

Y T0 Ke@PAAA0 28 €18 OTL TO LIKE 'sskoppdtis' Ogv Xpnoluortolel B-tree. Me v en€ktaon pg_trgm, va
GIN index pmopel va kpata ta trigrams kafe kewpévov. "Eva ILIKE pe 0to1001)mote potifo petatpemetat
o€ avadnon twv trigrams tov.

saQL

CREATE EXTENSION IF NOT EXISTS pg_trgm;
CREATE INDEX products_name_trgm_idx ON lab.products USING gin (name gin_trgm_ops);

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF)
SELECT id, name FROM lab.products WHERE name ILIKE '%aero c4%';
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ANMOTEAEZMA

CREATE EXTENSION
CREATE INDEX

Bitmap Heap Scan on products (actual rows=17.00 loops=1)
Recheck Cond: (name ~~% '%aero c4%'::text)
Heap Blocks: exact=16
Buffers: shared hit=31
—> Bitmap Index Scan on products_name_trgm_idx (actual rows=17.00 loops=1)
Index Cond: (name ~~%x '%aero c4%'::text)
Index Searches: 1
Buffers: shared hit=15
Planning:
Buffers: shared hit=38 read=4 dirtied=1 written=1
Planning Time: 0.291 ms
Execution Time: 0.146 ms

To index Bprike TIG YPAUUES TTOV £X0UV OAA Ta trigrams Tov potifov. To Recheck Cond EAEYXEL LETA OTL TO
potifo tapladel mpaypatikd, agpov ta idia trigrams ptopovv va epgaviovtal kail oe aAAn oelpd. To
1610 index e€umnpetel Tovg TEAEOTEG OLOIOTNTAC % TOV KEPaAaiov 28.

GiST
'Eva GiST index, generalized search tree, eival §&vtpo ommov kabe kopPog kpatd pia epiAnyn OAwv
TOV TGOV ATTd KATK Tov. A yeoueTpikd oxnuata n aepiAnyn eivat Eva opBoymvio Tov Ta TEPIKAEIEL.

INa Staotuata eivan éva peyaivtepo Siaotnua. I'a keipeva e gist_trgm_ops eival €va oUVOAO
trigrams.

To GiST E&per va Bpilokel Tipég kovta oe pia Sedouévn, omote eELMNPETEL ORDER BY améotacn LIMIT n. AUTO
AEyeTal avadiTnorn KOVIIVOTEP®YV YELTOVMV.

SQL

CREATE INDEX products_name_gist_idx ON lab.products USING gist (name gist_trgm_ops);

EXPLAIN (COSTS OFF)
SELECT name FROM lab.products ORDER BY name <—> 'Kagetiepa Aero' LIMIT 5;

SELECT name, round((name <-> 'Kagetiepa Aero')::numeric, 2) AS distance
FROM lab.products

ORDER BY name <—> 'Kagetiepa Aero'

LIMIT 5;
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ANMOTEAEZMA

CREATE INDEX
Limit
—> Index Scan using products_name_gist_idx on products
Order By: (name <—> 'Kogetiepa Aero'::text)

name distance

I
Kagetiépa Aero A70-334 | 0.52
Kapetiépa Aero AQ9-428 | 0.52

I

I

I

Kapetiépa Aero A89-327 0.52
Kagetiépa Aero 475-435 0.52
Kapetiépa Aero AAB-114 0.52

(5 rows)

To index Stafaotnke pe  oe1pa TG ATOOTAOTNC, OTTWE SEIYVEL TO Order By 0TO plan. To LIMIT oTapATnoe
UETA QIO TTEVTE YPAUUES, XWPIG VA LITOAOYIOTEL N ATO0TAON Yia OAa ta sipoiovta. H avaditon xwpig
TOVO Ppnke v Kagetiépa. To GIiST eivan emtiong ) faon ywa ta exclusion constraints Tov kegaAaiov 40.

INa ta trigrams viapyovv kat Ta §vo €idn. To GIN eivar cuvnBwg ypnyopotepo yia LIKE kat s To GiST
glval amrapaitnTo yia ta&vounon Katd amootaot).

BRIN

'Eva BRIN index, block range index, Sev kpata pia eyypagpn ava ypaupur). I'a kdbe oudda oeAMidwv
TOV TTVAKA, ATTO TIPOETMAOYT] 128, KpaTd HOVO TNV EAAYIOTN KAl TN MEY10Tn Tiun g othAng. Eivat
XPNOUO0 OTAV 1) OTNAT AKOAOVBEL TN PUOTKT GE1PA TOL Tivaka, OTTWS Uia Nuepounvia dnuovpylag oe
£vav Jivaka 7ov Hovo HeYaA®VEL To correlation TOU KEPAAAIOL 34 Aéel av 10)VEL

SQL

CREATE INDEX orders_created_brin ON lab.orders USING brin (created_at);

SELECT pg_size_pretty(pg_relation_size('lab.orders_created_brin')) AS brin_size,
pg_size_pretty(pg_relation_size('lab.orders_pkey')) AS btree_size;

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF)

SELECT count(x) FROM lab.orders
WHERE created_at >= '2024-03-01' AND created_at < '2024-03-02';

ANMOTEAEZMA

CREATE INDEX

brin_size | btree_size

24 kB | 43 MB
(1 row)

Aggregate (actual rows=1.00 loops=1)
Buffers: shared hit=5 read=128 written=81
—> Bitmap Heap Scan on orders (actual rows=997.00 loops=1)
Recheck Cond: ((created_at >= '2024-03-01 00:00:00+02'::timestamp with time
zone) AND (created_at < '2024-03-02 00:00:00+02'::timestamp with time zone))
Rows Removed by Index Recheck: 14109
Heap Blocks: lossy=128
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Buffers: shared hit=5 read=128 written=81
—> Bitmap Index Scan on orders_created_brin (actual rows=1280.00 loops=1)
Index Cond: ((created_at >= '2024-03-01 00:00:00+02'::timestamp with time
zone) AND (created_at < '2024-03-02 00:00:00+02'::timestamp with time zone))
Index Searches: 1
Buffers: shared hit=5
Planning:
Buffers: shared hit=19 read=1
Planning Time: 0.126 ms
Execution Time: 1.440 ms

To BRIN mavet Aiya kilobytes yia 600 ekatoppvpla ypappeg, eve to B-tree tov primary key mavel
Oekadeg megabytes. I'a pa nuepa 1 faon Bprke tig opddeg oeAibwv IOV UITOPEL va TEPIEXOLV TNV
nuépa kat StaPface povo avteg. To Rows Removed by Index Recheck €lval Ol yPAUUES TwV 181wV 0eAbwv amd
YEITOVIKEG NUEPEG, TTOV ATOPPIPONKAV LETA TV AVAYV®OT).

Av 1 oAn Sev akolovBel ) oelpa Tov mivaka, kdBe opada oeAiBwv £xel oxeSOV OAO TO EVPOC TIUGOV
ka1 To BRIN 8ev asokAeiet timota. Xe TE€To1eg OTAEG elval aypnoTo.

Hash indexes

Ynapyet kau 1o hash index, stov e€umnpetet povo wotnta. Eival Atyo pikpotepo amd éva B-tree yia
peydieg Tipeg, adla Sev e€umnpetel Staotnuata, Ta§vounon ovte povadikotnta. Xtnv npa&n to B-tree
elvat oxedov mavta n KaAUtepn emmAoy.

Molo index yia TTol0 EpWTNON

Epwtnon Index

106TNTa, d1IdoTNUa, Tagivounon B-tree

TEPIEXEI O€ jsonb, array, tsvector GIN

LIKE 'Skoppdti%s', OMOIOTNTA GIN pe gin_trgm_ops
KOVTIVOTEPOI YEITOVEG, DIOOTAUOTA GiST

TTOU ETTIKOAAUTITOVTAI

OTAAN TTOU aKOAOUBEi TN o€Ipd Tou BRIN
TTivaka o€ TTOAU peyaAo TTivaka

KPATA AYTO

To GIN gival aveoTpauPEVO EUPETAPIO YIA TIMEG TTOU ATTOTEAOUVTAI OTTO KOPMATIO KOl EEUTTNPETET TO @>, TO full text
search kai Ta trigrams. To GiST eival d€vTpo TTEPIAWEWY YIa ETTIKAAUWEIG KOl KOVTIVOTEPOUG YeiToveg. To BRIN
KPOTA EAAXIOTO KAl PEYIOTO avE Opada OEAIBWY Kal Eival HIKPOOKOTTIKG, AAAA XPro1ho povo éT1av n oTiAn
aKOAOUBEI TN QUOIKN O€IPd TOU TTiVAKA.
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Aokioeig

AZKHzH 35.1 Events amrd Kivnto yia éva mpoiév
Me 1o GIN index tng Bewpiag, Sei&e To plan pe EXPLAIN (COSTS OFF) Kal UETPTOE TA events aso mobile yia
TO TIPOTOV 777.
ANAMENOMENO AMOTEAESMA
Aggregate
—> Bitmap Heap Scan on events
Recheck Cond: (payload @ '{"device": "mobile", "product_id": 777}'::jsonb)

—> Bitmap Index Scan on events_payload_idx
Index Cond: (payload @ '{"device": "mobile", "product_id": 777}'::jsonb)

AZKHIH 35.2 Ava{fTnon MECO OTNV TTEPIYPOAPN

®dnace trigram GIN index otnv meptypa@r| TOL lab.products Kot O1Ee e EXPLAIN (ANALYZE, COSTS OFF,
TIMING OFF) OTL TO XPTNOUOITOLEL 1] Avadf)TNOT) description ILIKE 'SEGA0 0E1dcS'.

ANAMENOMENO AMOTEAEZMA

CREATE INDEX

Aggregate (actual rows=1.00 loops=1)
Buffers: shared hit=1152
—> Bitmap Heap Scan on products (actual rows=10108.00 loops=1)
Recheck Cond: (description ~~x '%E0A0 0§1dG%'::text)
Heap Blocks: exact=1116
Buffers: shared hit=1152
—> Bitmap Index Scan on products_description_trgm_idx (actual rows=10108.00 loops=1)
Index Cond: (description ~~k '%E0A0 0§1d¢%'::text)
Index Searches: 1
Buffers: shared hit=36
Planning:
Buffers: shared hit=30 read=5 dirtied=2
Planning Time: 0.578 ms
Execution Time: 13.367 ms
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AzKHzH 35.3 BRIN ota events

®d1iae BRIN index 070 occurred_at TOU lab.events kKt B-tree index otnv 181 otrAn. Zvykpive ta pey£bn
TOUG.

ANAMENOMENO AMOTEAEZMA
CREATE INDEX

CREATE INDEX

relname | size
events_time_brin | 24 kB
events_time_btree | 21 MB
(2 rows)

AzkHzH 35.4 Full text search pe index

I1p600eoe 0TOV lab.products stored generated column search e to_tsvector('greek', name || ' ' ||
description) kat GIN index stavw g. Agife To plan ka1 HETPNOE TA TPOTOVTA TTOL TAPLALOVV OTNV
owa@ﬁmon aBdpvBo ypageio.

ANAMENOMENO AMOTEAEZMA
ALTER TABLE

CREATE INDEX

Aggregate
—> Bitmap Heap Scan on products
Recheck Cond: (search @@ '''aBopuB'' & ''ypager'''::tsquery)
—> Bitmap Index Scan on products_search_idx
Index Cond: (search @@ '''aBopuB'' & ''ypagel'''::tsquery)
count
904
(1 row)
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GIN, GiST ka1 BRIN

AZKHzH 35.5 KovTivoTepa ovopaTta pe Adon

Me 1o GiST index g Bewpiag, fpeg Ta TEVTE TPOTOVTA LE OVOLLA TTIO KOVTA GTO avopOOypapo Akovotnka

Nova, L€ TNV ATOCTACT] TOVG. Agife kat To plan.

ANAMENOMENO ATMOTEAEZMA

Limit

—> Index Scan using products_name_gist_idx on products
Order By: (name <—> 'Akouvotnka Nova'::text)

name | distance

AkovoTikd Nova 9DF-977 |
AkovoTikd Nova 2EQ-273 |
Akovotikd Nova 93E-957 |
AkovoTikd Nova 328-349 |
AkovoTikd Nova 33D-300 |
(5 rows)
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KE®AAAIO 36

TEXVIKEG YIO ypRiyopa queries

Ta repioodTepa apyd queries dev XpeIAlovTal ayIKEG PUBUIOEIC.
Xpeiddovrtal £va index TTou Taipiadel, Jia ouvBnikn TToU TO aPVvel va
XPNOoIMOTTOINBEI ] pia dlaTUTTwon TTou Ogv (NTA aTTO TN BAon
TTEPIOCOTEPN OOUAEIG atTd 6on XpelddeTal. AuTO To KEQAAQIO
Madlevel Ta hoTifa TTou Ba cuvavTtag TTIo ouxVa.

Mpwrta péTpa

H BeAltiotomoinon Eekiva amod o mtowa queries kootidouv. H em€ktaon pg_stat_statements KPATA yia kGOe
S1aopeTIKO query TOoeg POPES EKTEAEDTNKE, TTOCO XPOVO TN PE CUVOAIKA KAl TTOoeg 0eAideg Siafaoe.
Xperaletat va poptwhel Katd tnVv ekkivnorn Tov server e tn pUOUION shared_preload_libraries =
'pg_stat_statements'. MeTa evepyomoleital oe kabe Baon.

SQL

CREATE EXTENSION IF NOT EXISTS pg_stat_statements;
SELECT pg_stat_statements_reset() IS NOT NULL AS reset;

SELECT count(x) FROM lab.orders WHERE customer_id = 42;
SELECT count(x) FROM lab.orders WHERE customer_id 4242;
SELECT count(x) FROM lab.orders WHERE status = 'pending';

SELECT calls, rows, shared_blks_hit + shared_blks_read AS pages,
left(query, 60) AS query
FROM pg_stat_statements
WHERE dbid = (SELECT oid FROM pg_database WHERE datname = current_database())
AND query LIKE 'Slab.orders%' AND query NOT LIKE 'Spg_stat%'
ORDER BY pages DESC;

AMOTEAEZMA

CREATE EXTENSION
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calls | rows | pages | query

2 | 2 | 33848 | SELECT count(x) FROM lab.orders WHERE customer_id = $1
1 | 1 | 16924 | SELECT count(x) FROM lab.orders WHERE status = $1
(2 rows)

Ta 6Vo mpwTa queries Eywvav £va, pe $1 otn 0o g Tiung. To GIATPO 0TO dbid KPATA HOVO TA queries
g TpéYovaag PAong, apol To view deiyvel 0Ao Tov server. To pg_stat_statements opadosolel ta queries
7OV S1APEPOLV LOVO 0TI OTABEPEG, OTTOTE EVA qUETY TTOV TPEXEL XIMASES (POPES LE S1APOPETIKES
TAPAUETPOUG EpPAVIdeTAl pia (POPA LLE TO GUVOAIKO TOU KOOTOG. Xe Eva TIPAYUATIKO CUOTN A
ta&vopeig KaTd total_exec_time KAl EEKVAC amtd TNV Kopu@r|. 'Eva query twv 5 ms mov ekteAeital Eva
EKATOUUVPI0 POPES TNV NUEPA KOOTILEL TEPIOCOTEPO QIO EVA qUETY TV 10 SEVTEPOAETTWV TTOV TPEXEL
pia @opad.

INa ta voAouta mapadetypata kAeivovpue Eava Tov mapalnAouo.

SQL

SET max_parallel_workers_per_gather = 0;

AMNOTEAEZMA

SET

Keyset pagination

YT0 KEPAAAO 4 €18eg OTL TO OFFSET 8ev eivan Swpedv. I'a va Smaet ) oeAida tov Eekva ammo T YPaUUn
500.000, 1 faon Srafadet ko TETA TIG 500.000 TPONYOVLEVEG.

saL

CREATE INDEX orders_created_id_idx ON lab.orders (created_at, id);
EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF)

SELECT id, created_at, total FROM lab.orders

ORDER BY created_at, id
LIMIT 20 OFFSET 500000;
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ANMOTEAEZMA

CREATE INDEX

Limit (actual rows=20.00 loops=1)
Buffers: shared hit=173401 read=6150 written=971
—> Index Scan using orders_created_id_idx on orders (actual rows=500020.00 loops=1)
Index Searches: 1
Buffers: shared hit=173401 read=6150 written=971
Planning:
Buffers: shared hit=36 read=10 dirtied=1 written=6
Planning Time: 0.183 ms
Execution Time: 73.482 ms

To keyset pagination Qupatat tnyv teAgvtaia ypauprn g sponyovuevng oeAibag kat ntd tig
YpappES petd asmo avtnyv. H oUykplon (created_at, id) > (twpg, twpd) €lval oUykpilon row values.
JUYKPIVEL TPOTA TO created_at KA, o€ 100Babuia, to id, akpifag 6twg eivan taivopnuévo o index.

SQL

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF)

SELECT id, created_at, total FROM lab.orders

WHERE (created_at, id) > ('2022-05-18 10:00+03', 500000)
ORDER BY created_at, id

LIMIT 20;

AMOTEAEZMA

Limit (actual rows=20.00 loops=1)
Buffers: shared hit=8 read=4
-> Index Scan using orders_created_id_idx on orders (actual rows=20.00 loops=1)

Index Cond: (ROW(created_at, id) > ROW('2022-05-18 10:00:00+03'::timestamp with time zone, 500000))

Index Searches: 1

Buffers: shared hit=8 read=4
Planning Time: 0.039 ms
Execution Time: 0.034 ms

H Bdon katefnke oto index katevBeiav 0to owotod onpeio kat Stafaoe 20 ypappeg. O xpovog eival

1610¢ yla TNV Tp®TN Kal yia T xtlootn oeiida. To tipnua eivan 0t Sev pmopeig va mndngeig otn oeAida
1000 Xwpig va epACELS ATtO TIG IPONYOUUEVEGS. Tla MOTEG e «ETTOUEVO» KA1 «TIPOTNYOVLEVO» KA YA

infinite scroll avto dev eivar TpdPAnua.

Top N avd opdda

O1 tperg o mpooPaTeg mapayyeAieg kAOe TEAATN YPAPOVTAL e LATERAL T} LLE row_number, OTIWG €16eg 0TA

Kepaiaia 14 kat 23. Me 1o katdAAnAo index, n Stapopd otnv amdSoon elvat peyain.
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SQL

CREATE INDEX orders_customer_created_idx ON lab.orders (customer_id, created_at DESC);

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF)

SELECT c.id, recent.id

FROM lab.customers AS c

CROSS JOIN LATERAL (SELECT o.id FROM lab.orders AS o
WHERE o.customer_id = c.id
ORDER BY o.created_at DESC
LIMIT 3) AS recent

WHERE c.id <= 1000;

ANMOTEAEZMA

CREATE INDEX

Nested Loop (actual rows=3000.00 loops=1)
Buffers: shared hit=4763 read=1238
—> Index Only Scan using customers_pkey on customers c (actual rows=1000.00 loops=1)
Index Cond: (id <= 1000)
Heap Fetches: 0
Index Searches: 1
Buffers: shared hit=4 read=2
—> Limit (actual rows=3.00 loops=1000)
Buffers: shared hit=4759 read=1236
—> Index Scan using orders_customer_created_idx on orders o (actual rows=3.00 loops=1000)
Index Cond: (customer_id = c.id)
Index Searches: 1000
Buffers: shared hit=4759 read=1236
Planning:
Buffers: shared hit=92 read=10 dirtied=3
Planning Time: 0.493 ms
Execution Time: 5.629 ms

INa kaBe meAdn 1 aon SraPface tpeig eyypagpeg tov index kat otapdtnoe. Me row_number, Stafadet
OAeC TIG TTAPAYYEAES TV XIAWV TEAAT®V, TIC TAEIVOUEL KAl HeTA TTETA O0eg eV elval OTIC TPELG TTPWTEC.

sSQL

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF)
SELECT customer_id, id
FROM (SELECT customer_id, id,
row_number() OVER (PARTITION BY customer_id ORDER BY created_at DESC) AS rn
FROM lab.orders
WHERE customer_id <= 1000) AS t
WHERE rn <= 3;

AMOTEAEZMA

Subquery Scan on t (actual rows=3000.00 loops=1)
Buffers: shared hit=5296 read=12172 written=477, temp read=593 written=595
—> WindowAgg (actual rows=3000.00 loops=1)
Window: wl AS (PARTITION BY orders.customer_id ORDER BY orders.created_at ROWS UNBOUNDED PRECEDING)
Run Condition: (row_number() OVER wl <= 3)
Storage: Memory Maximum Storage: 17kB
Buffers: shared hit=5296 read=12172 written=477, temp read=593 written=595
—> Sort (actual rows=142406.00 loops=1)
Sort Key: orders.customer_id, orders.created_at DESC
Sort Method: external merge Disk: 4744kB
Buffers: shared hit=5296 read=12172 written=477, temp read=593 written=595
-> Bitmap Heap Scan on orders (actual rows=142406.00 loops=1)
Recheck Cond: (customer_id <= 1000)
Heap Blocks: exact=16920
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Buffers: shared hit=5296 read=12172 written=477
—> Bitmap Index Scan on orders_customer_created_idx (actual rows=142406.00 loops=1)
Index Cond: (customer_id <= 1000)
Index Searches: 1
Buffers: shared hit=473 read=75
Planning:
Buffers: shared hit=4
Planning Time: 0.057 ms
Execution Time: 70.153 ms

Ot meAditeg pe pikpo id exovv Sekddeg 1 exatovtadeg mapayyelieg o kaBevag, 0TOTE TO row_number
S1afaoe kal Ta&vounoe TAve Ao eKaTo YIAASEG YPAUUES Yia va KpaTnoel Tpelg XAtadeg. ‘Otav ot
opadeg eivar peydieg kan Bederg AMyeg ypappeg amo kabepia, to LATERAL pe index kepdidel. 'Otav Bederg
oXed0OV OAEC TIC YPAUUES, TO row_number ElVAL AWTIAOVOTEPO KAl €100V YPTIYOPO.

“Ytrapén 3 TTAR60¢

"Eva ovyvo AaBog etvat va petpdg yia va pdbeig av vmdpyet kAt To count(x) > o tpmet va fpet OAeg Tig
YPAUUEG. TO EXISTS OTAUATA OTNV TTPQTN.

SQL

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF)
SELECT count(x) > @ AS has_orders FROM lab.orders WHERE customer_id = 1;

EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF)
SELECT EXISTS (SELECT 1 FROM lab.orders WHERE customer_id = 1) AS has_orders;

AMOTEAEZMA

Aggregate (actual rows=1.00 loops=1)
Buffers: shared hit=4 read=17
—> Index Only Scan using orders_customer_created_idx on orders (actual rows=4460.00 loops=1)
Index Cond: (customer_id = 1)
Heap Fetches: @
Index Searches: 1
Buffers: shared hit=4 read=17
Planning Time: 0.043 ms
Execution Time: 0.276 ms

Result (actual rows=1.00 loops=1)
Buffers: shared hit=4
InitPlan 1
—> 1Index Only Scan using orders_customer_created_idx on orders (actual rows=1.00 loops=1)
Index Cond: (customer_id = 1)
Heap Fetches: @
Index Searches: 1
Buffers: shared hit=4
Planning Time: 0.017 ms
Execution Time: 0.009 ms

O meAaTng 1 &xet Yadeg mapayyelieg. To count S1aface dOAeg Tig eyypaeg Tov oto index, To EXISTS pia.

NMoAAd queries avTi yia éva

"Evag koS1kag eQapoyTg OV @EPVEL Lia AlOTA KAl HETA KAVEL Eva query Y kaBe oTtolyeio Tng oTtéAvel
ot Paon ytuadeg pikpd queries. Avto Aéyetat tpofAnua N+1. Kabe query eivat ypryopo, aAAd to
oUVoAo Twv round trips avaueoa oe epapuoyn kat faon eivat apyo. H Abon eivan éva query yia 0An
AOTq, [le = ANY KAl array TopapeTpmy 1) Le join.
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SQL

SELECT customer_id, count(x) AS orders
FROM lab.orders

TexvIKEG yia ypriyopa queries

WHERE customer_id = ANY (ARRAY[150000, 150001, 150002, 150003])

GROUP BY customer_id
ORDER BY customer_id;

ANMOTEAEZMA

customer_id | orders

150000 | 10

150001 | 2

150002 | 5

150003 | 9
(4 rows)

H e@appoyr| oteAvel ) Alota g pia mtapapuetpo tomov array. To query pevet i81o 67to10 k1 av eival to
U1KOG TNG AIOTAG, OTTOTE KA TO pg_stat_statements TO PAETEL WG Eval.

AkpIBEg N TrepiTTOU

To count (%) O€ €vav PeyaAo mivaka mpenel va Staaoet OAeg Tig ypappeg 1 0Ao éva index, a@ov oty
PostgreSQL kabe transaction pmopet va PAEmel Sragpopetikd mAn0og. T'a eva «iepimov 2 ekatopupvpia
QITOTEAEOHATA» OF L 0eASa apKel 1) EKTIUNOT) TOL KATAAOYOU, IOV EVIUEPHDVETAL ATTO TO VACUUM KA1 TO

ANALYZE.

sQL

SELECT reltuples::bigint AS estimated FROM pg_class WHERE oid = 'lab.orders'::regclass;

AMOTEAEZMA

estimated

2000000
(1 row)

Mevikoi kavoveg

ZUUTITWHO 2uvnong atia

Seq Scan ME MEYAAO Rows Aeitrel index A n ouvonkn dev
Removed by Filter sival Sargab|e

MEYAAN atrOKAION rows statistics

€KTiUNONG Kal
TTPAYUATIKOTNTAG

Sort Method: external )\ivn HVﬁUﬂ
merge
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2UUTITWHO

Heap Fetches O€ Index Only
Scan

apyo OFFSET

XINddeg dpola queries

KPATA AYTO

2uvnong atia

visibility map

n Bdon diadder OAeg TIG
TIPONYOUHEVES YPOHMES
N+1

TexvIKEG yia ypriyopa queries

Al6pBwon

VACUUM, pUBUION autovacuum

keyset pagination

€va query PeE ANY 1 join

METpa TTPWTA PE pg_stat_statements KOI EXPLAIN ANALYZE. ZeAIDoTTOINOE e keyset. MNa Aiyeg ypappég atrd TToANEG
OUAdEG XpNOIYoTToiNOE LATERAL UE index. Pwrta UTrapgn pe ExisTs, OX1 ME count. ZTEIAE ANIOTEG WG array o€ €va
query. MNa mepitou MARON diIdRace Tov KAaTAAoyo.

AoKNOE€Ig

YTIG Q0K OEIG 10YVEL TO max_parallel_workers_per_gather = 0 KQl LTTAPYOLV Ta indexes tng Bewpiag.

AZKHZH 36.1

H emépevn oeAida

H ntp®1n 0eAida TV mapayyeAlov Tov TeAAT 777, QIO TNV 10 TIPOCPATH, LLE TEVTE TAPAYYEALES Ava
0eMda, TeEAeI®VEL 0TIV TTApayYeAA LUE created_at Kal id tov Ba Pperg pe to mpwto query. Ipawe to

query g Sevtepng oeAidag e keyset pagination.

ANAMENOMENO AMOTEAEZMA

id | created_at
1969541 | 2026-05-31 11:57:26.260093+03
1936268 | 2026-04-28 01:18:00.577505+03
1917610 | 2026-04-09 ©09:31:01.185311+03
1910564 | 2026-04-02 07:31:53.880285+03
1892564 | 2026-03-15 05:36:54.261034+02
(5 rows)

id | created_at
1871039 | 2026-02-21 14:55:00.881456+02
1855762 | 2026-02-06 06:20:40.011039+02
1840112 | 2026-01-21 14:41:56.191803+02
1810734 | 2025-12-23 03:20:47.100618+02
1782802 | 2025-11-25 02:05:12.63263+02
(5 rows)
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AZKHIH 36.2 ZUYKpIOn oeAidotroinong

Me EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF), GUYKPIVE TO qUETY JIOU (PEPVEL TIG TAPAYYEAIES 1.000.001
£€m¢ 1.000.010 KATA id Pe oFFSET kal pe keyset oto id. Evtomoe m Stagpopa ota buffers.

ANAMENOMENO ATMOTEAEZMA

Limit (actual rows=10.00 loops=1)
Buffers: shared hit=4336 read=6964 written=64
—> Index Scan using orders_pkey on orders (actual rows=1000010.00 loops=1)
Index Searches: 1
Buffers: shared hit=4336 read=6964 written=64
Planning Time: 0.011 ms
Execution Time: 79.683 ms

Limit (actual rows=10.00 loops=1)
Buffers: shared hit=3 read=1
—> Index Scan using orders_pkey on orders (actual rows=10.00 loops=1)
Index Cond: (id > 1000000)
Index Searches: 1
Buffers: shared hit=3 read=1
Planning Time: 0.039 ms
Execution Time: 0.021 ms

AZKH:H 36.3 YTTapXel akpifi apayyeAia

Cpdape e EXISTS qUEry IOV eMOTPEPEL V1A TOUG TEAATES 1 £C 5 AV EXOVV TOVAAYIOTOV pid apayyeiia
AV aTtO 1490 evp®. Aei&e To plan P EXPLAIN (ANALYZE, COSTS OFF, TIMING OFF).

ANAMENOMENO AMOTEAEZMA

Index Only Scan using customers_pkey on customers c (actual rows=5.00 loops=1)
Index Cond: (id <= 5)
Heap Fetches: @
Index Searches: 1
Buffers: shared hit=913 read=149 written=7
SubPlan 1
-> Bitmap Heap Scan on orders o (actual rows=1.00 loops=5)
Recheck Cond: (customer_id = c.id)
Filter: (total > '1490'::numeric)
Rows Removed by Filter: 206
Heap Blocks: exact=983
Buffers: shared hit=909 read=149 written=7
-> Bitmap Index Scan on orders_customer_created_idx (actual rows=2012.20 loops=5)
Index Cond: (customer_id = c.id)
Index Searches: 5
Buffers: shared hit=31 read=22
Planning:
Buffers: shared hit=5 read=6
Planning Time: 0.099 ms
Execution Time: 2.089 ms
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TexvIKEG yia ypriyopa queries

AzZKHzH 36.4 NMia AioTa avTi yia TToAAd queries

Mua oeAiba Setyvel Tovg mehdteg 150010 £wg 150014 KAl Yia TOV KABEVA TO 1000 NG 0 TPOoPATNS
mapayyeiiag. Fpawe eva query sov Sivel kat Toug EvTe padi, [e = ANY KOt LATERAL.

ANAMENOMENO ATMOTEAEZMA

id | first_name | total | created_at
150010 | dwtervn | 372.28 | 2024-11-25
150011 | XtéArog | 378.38 | 2026-04-04
150012 | Nikog | 171.03 | 2025-12-27
150013 | AAéEavbpog |  14.13 | 2025-10-29
150014 | ZwA | 1281.25 | 2024-11-25
(5 rows)

AZKH:H 36.5 EKTignon n akpifeia

SUVYKPIVE TNV EKTIUNOT) TOV KATAAOYOV Y1d TO TTAN00G TV YPAUUMV TOV lab.events UE TO AKPIPEG

count (x). Aei€e mooeg oehibeg S1afaoe To count (x).

ANAMENOMENO AMOTEAEZMA

estimated

1000000
(1 row)

Aggregate (actual rows=1.00 loops=1)

Buffers: shared read=13659 dirtied=13659 written=2554
-> Seq Scan on events (actual rows=1000000.00 loops=1)
Buffers: shared read=13659 dirtied=13659 written=2554

Planning:

Buffers: shared hit=16 read=3 dirtied=1

Planning Time: 0.128 ms
Execution Time: 60.792 ms
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Concurrency Kal
TTPOXWPNHEVA EPYAAEIT

IToAol xprjoteg Ypagpovy tavtoypova. Edm fAemovpe 11 fAemet
kaOe transaction, mote MEPIUEVEL KAL TTOTE ATOTUYYAVEL ZTO
TENOG, AOYIKT) Heéoa 0T BAOT), S1a0THUATA XWPIG EMKAANNPELG,
partitioning ka1 Sikauwpata ava ypappn.
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KE®AAAIO 37

MVCC kai isolation levels

KabBe transaction BAETTel éva snapshot, pia pwTtoypagia Tng
BAong 1Tou atroPaacifel TTOIEG EKOOOEIC YPAMMWY gival opaTtéc. To
isolation level opicel TTOTE TTAipVETAI N WTOYPOAPIa KAl TI YiVETAI
oTav duo transactions aAAdlouv Ta idla dedopéva. O avayvwoTeG
OEV TTEPIPEVOUV TTOTE TOUG YPAPOVTEG.

Snapshots

310 Ke@AAA0 29 €16eg 0TL KABE Ay YPAPEL ved K0T YPAUUNG LE TO xmin TOV transaction sov v
gypaye. 'Eva snapshot eivar n AMlota twv transactions stov eiyav ohokAnpwBet ) otryun mov mapOnke.
Mua £€kSoon eivat opatr) av To transaction sov tn Snuovpynoe eixe kavel commit p1v atd To
snapshot ka1 kavéva transaction sov eiye kavel commit sptv asto to snapshot ev ) Sieypaye.

AvTog eivan 0 Adyog mov oty PostgreSQL £va SELECT Sev epiuével Tote Eva UPDATE. O avayvaoTng
BAemel v oAl €kSoon, mov eivar akopun otn oeAida. O ypa@wv @TIAYVEL TN VEA X0 PIg va evoyAel
Kavévav.

READ COMMITTED

To npoemideypévo isolation level eivar to READ COMMITTED. Kabe evtoAn péoa oto transaction
naipvel véo snapshot. BA&mel 0,11 eixe kavel commit otav Eekivnoe 1 i61a ) evtoln).

SQL - ZYNEAPIA A

BEGIN;
SELECT stock FROM products WHERE id = 1;

AMOTEAEZMA XTH ZYNEAPIA A

BEGIN

SQL - ZYNEAPIA B

UPDATE products SET stock = 40 WHERE id = 1;
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ATNOTEAEZMA XTH ZYNEAPIA B

UPDATE 1

SQL - ZYNEAPIAA

SELECT stock FROM products WHERE id = 1;
COMMIT;

ANMOTEAEZMA XTH ZYNEAPIA A

COMMIT

H ovvedpia A Siaface dvo Sragopetikeg Tiueg péoa oo 1610 transaction. Avto Aéyetal non
repeatable read. I'a ¢ ep1o00OTEPEG EPAPLOYES eIVl ATTOSEKTO, APOV kKAOe evTOAT PAEmel pia
OUVETT] £1KOVA KA1 1) 7110 TTPOO@ATI AN po@opia eival ouvnBwg autr) stov B&Aeg.

A - SELECT stock
READ COMMITTED — 40
véo snapshot

A - BEGIN B - UPDATE stock = 40
SELECT stock — 42 COMMIT i -

|

I A - SELECT stock
REPEATABLE READ — 42

! id10 snapshot

>xnua 37.1 - 1o READ COMMITTED k&8¢ evtoAr BAETTel Ta M0 TTpdc@aTta commits. 210 REPEATABLE READ 6Ao 10
transaction BAéTTel TO snapshot TG TTPWTNG TOU EVTOAAG.

REPEATABLE READ

>t0 REPEATABLE READ 1o snapshot staipvetat otnv mpatrn €vToAr| Tov transaction kat pévet i610
G T0 T€EA0G. 'O,T1 K1 av Kavouv ol AAot, 1o transaction PAémel Tnv id1a ewova.

SQL - ZYNEAPIAA

BEGIN ISOLATION LEVEL REPEATABLE READ;
SELECT stock FROM products WHERE id = 1;
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ATIOTEAEZMA XTH ZYNEAPIA A

BEGIN

SQL - ZYNEAPIAB

UPDATE products SET stock = 38 WHERE id = 1;

ANOTEAEZMA XTH XYNEAPIAB

UPDATE 1

SQL - ZYNEAPIA A

SELECT stock FROM products WHERE id = 1;
UPDATE products SET stock = stock — 1 WHERE id = 1;
ROLLBACK;

AMOTEAEZMA XTH ZYNEAPIA A

ERROR: could not serialize access due to concurrent update

ROLLBACK

To Sevtepo SELECT £dwoe v 161a Tiur pe To mpwTo. 'Otav ouwg n ovvedpia A mpoomadnoe va aAhagel
™ ypauun, asetvye. H ypauun eixe al\a€et amo aiho transaction petd to snapshot g A. Avn A
gypape pe Baon to 40 mov BAEmel, Ba eofnve v alayn g B. ¥to REPEATABLE READ 1
PostgreSQL mpoTipd va amotuyet to transaction. H epappoyn mpénet va 1o Eavapyioet amd v apyn.

To REPEATABLE READ eival KataAANAO yla ava@opeg ov TPEXOLY TTOAA queries kat JTIPENEL va
BAEmovV oLVETT E1IKOVA, V1A TTAPASETY LA GUVOAX TTOV TIPETEL VA CLUPHOVOLY LETAED TOVG,.

XOMEVEG EVNUEPWOEIG
To mo cuvnBiouévo Aabog concurrency dev eivar O¢ua isolation level. Eivatl kodikag e@appoyng mov
Safader pa iur), vroAoyidel T véa kat T ypagel. AVo meAdteg ayopadovyv TavTtoXpova To TPoioV 2.

SQL - ZYNEAPIAA

BEGIN;
SELECT stock FROM products WHERE id = 2;
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ATIOTEAEZMA XTH ZYNEAPIA A

BEGIN

SQL - SYNEAPIA B

BEGIN;

SELECT stock FROM products WHERE id = 2;
AMNOTEAEZMA STH SYNEAPIA B

BEGIN

18
(1 row)

Kat o1 800 BAemovv 18 kat vIToAoyifovv 0Tt To VEO amobepa eivat 17.
SQL - SYNEAPIA A

UPDATE products SET stock = 17 WHERE id = 2;

AMOTEAEXZMA XTH XYNEAPIA A

UPDATE 1

SQL - XYNEAPIAB

UPDATE products SET stock = 17 WHERE id = 2;

AMOTEAEZMA XTH XYNEAPIAB

—— N €VTOA MEPLUEVETL

H ovvedpia B mepuéver. H A £xet ad\a&et T ypaupun xwpig va kavel commit kot kpatd éva row lock
AV TNG. Avo transactions Sev pmopovv va aladovv tavtoypova my idia ypapun. 'Otav n A kavel
commit, n B ouveyidel.

SQL - XYNEAPIA A

COMMIT;
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ATIOTEAEZMA XTH ZYNEAPIA A

COMMIT

AMOTEAEZMA XTH XYNEAPIAB

UPDATE 1

SQL - SYNEAPIAB
COMMIT;

SELECT stock FROM products WHERE id = 2;
AMOTEAEZMA $TH SYNEAPIA B

COMMIT

ITovAnOnkav Vo Tepdyia kat to amobepa perwdnke katd éva. H eviuépworn g A xabnke. Autod
Aéyetan lost update kot kaveéva amd ta §vo transactions dev ekave katt AaBog amod tnv TAeLVPA NG
Baong. To AdBog Ntav 6T n Tun vrtodoyiomke £Ew amd  Paon.

H 816pBwon eivar va agnoeig  Bdaon va vodoyioet ) vea tipr]. Zto READ COMMITTED, otav éva
UPDATE JTEPIUEVEL H1aL YPAUUT Kat avth) adAd&et, n PostgreSQL Eavadiapadet  vea ekdoon kat
Eavavmoloyilel TNV EKPPAOT) TAV® TNG.

SQL - ZYNEAPIA A

BEGIN;

UPDATE products SET stock = stock — 1 WHERE id = 2;
AMOTEAEZMA TH ZYNEAPIA A

BEGIN
UPDATE 1

SQL - XYNEAPIAB

UPDATE products SET stock = stock — 1 WHERE id = 2 RETURNING stock;

ATIOTEAEZMA XTH XYNEAPIAB

—— N €VTOA MEPLUEVETL
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SQL - ZYNEAPIA A

COMMIT;

ATMOTEAEZMA XTH ZYNEAPIA A

COMMIT

AMOTEAEXZMA XTH XYNEAPIAB

15
(1 row)

UPDATE 1

H B nepipeve, Siafaoe 1o 16 mov eypaye n A ko £ypawe 15. Tismota Sev xabnke. 'Otav o vitoAoyiopog
elvat 7o oLVOETOG ATTO LA APATPEDT), KAEIOQOVELS TN YPAUUT) TPV TN S1aA0ELG, e SELECT ... FOR UPDATE,
70V €lvan 1o BEpa Tov EMOUEVOL Kepaaiov.

SERIALIZABLE ka1 write skew

Yrtapyet pia mo Aentn avopaiia, tov ovte to REPEATABLE READ Sev mavet. O kavovag Tov
KATAOTHHATOG A&€l OTL 1] kKatnyopia 'Hyog mpemel va exel TOVAAY10TOV Tpia evePYA TpoiovTa. Ao
S1aE1P10TEC ATTEVEPYOITOIOVV TAVTOYPOVA QIO Eva S1APOPETIKO TTPOIOV, APOD TPMTA EAEYEOLV TOV
Kavova.

SQL - ZYNEAPIA A

BEGIN ISOLATION LEVEL SERIALIZABLE;
SELECT count (%) FROM products WHERE category_id = 1@ AND active;

ATOTEAEZMA XTH ZYNEAPIA A

BEGIN

SQL - ZYNEAPIAB

BEGIN ISOLATION LEVEL SERIALIZABLE;
SELECT count(x) FROM products WHERE category_id = 1@ AND active;

EKAOZH 1.0 - ZEMTEMBPIOX 2026 318



SQL ME POSTGRESQL MVCC «ai isolation levels

ATNOTEAEZMA XTH ZYNEAPIA B

BEGIN

Kat o1 800 BAETOLY TECCEPA KAL KPIVOLVY OTL WITOPOVV VA APALPECOLY EVAL.
SQL - SYNEAPIA A

UPDATE products SET active = false WHERE id = 20;

AMOTEAEZMA XTH ZYNEAPIA A

UPDATE 1

SQL - XYNEAPIAB

UPDATE products SET active = false WHERE id = 21;

ATNOTEAEZMA XTH ZYNEAPIA B

UPDATE 1

O1 800 aAMAovY S1APOPETIKES YPAUUES, OTTOTE KAVEIG OEV TTEPIUEVEL KAVEVAV.
SQL - ZYNEAPIA A

COMMIT;

AMOTEAEZMA ZTH ZYNEAPIA A

COMMIT

SQL - XYNEAPIAB

COMMIT;

ATIOTEAEZMA XTH XYNEAPIA B

ERROR: could not serialize access due to read/write dependencies among transactions
DETAIL: Reason code: Canceled on identification as a pivot, during commit attempt.
HINT: The transaction might succeed if retried.

Av tepvovoav kat ta Vo, N katnyopia Ba epeve pe SVo evepyd mpoiovta katl o kavovag Ba

napafradotav, mapolo tov kabe transaction tov eéleye. Auto eivan to write skew. Zto
REPEATABLE READ 6a niepvovoav kat ta 50o. To SERTALIZABLE napakoAovBei mowa transaction
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S1afBaoe Sedopeva mov dMae eva aro. 'Otav Bpet kUkAo eEaptroewv mov dev Ba pmopovoe va cupPel
av ta transactions eKTEAOLVTAVY TO VA PHETA TO AANO, AVAYKALEL £Va AITO AUTA VA ATTOTUYEL

MATIAA

>10 REPEATABLE READ kai oto SERIALIZABLE, n epapuoyn TTRETTEl va gival €TOIUN VO EAVAEKTEAETEI
0AOKANpPoO TO transaction otav TTdpel c@AaAua serialization, pe KwAIKO 4e0001. Eva SERIALIZABLE ywpig Aoyikn
ETAVAANWNG €ival ATTAWG £VOG TPOTTOG VA ATTOTUYXAVOUV QITHHATA.

Moio isolation level

EmitTredo Snapshot Ti poAaBaivel
READ COMMITTED V€O O€ KABE EVTOAN Ta dirty reads
REPEATABLE READ €va yia 6Ao 1o transaction Kal Ta non repeatable reads kai Ta lost updates

OTIG iBIEG YPAPMES

SERIALIZABLE €va, Je EAeyxo e€apTioEwy OAeG TIG avwuoAieg, padi pe 1o write skew

H PostgreSQL §&yetat kat To READ UNCOMMITTED TOU JTPOTVIOV, AAAA To ektelel wg READ COMMITTED.
'Eva transaction Sev fAérmel mote adlayEg stov dev Exovv yivel commit.

KPATA AYTO

Kd&Be transaction BAETTel éva snapshot kal o1 avayvwoTeg Ogv TTEPINEVOUV TOUG YpA@ovTeS. 210 READ
COMMITTED 10 snapshot avavewveTal o€ kaBe evioAr]. 210 REPEATABLE READ pével 01aBepd Kai ol
TAuTOXPOVEG aAAayEG aTny idla ypappr atrotuyxavouv. To SERIALIZABLE midavel kai To write skew. YTToAdyICe
TIG VEEG TINEG Péoa OTn BAan, OXl OTNV EQAPUOYT).

AoKNOE€Ig

AzZKH:IH 37.1 To isolation level evog transaction

Meéoa oe transaction pie REPEATABLE READ, ELLPAVIOE TNV TPEXOLOA TIUN TNG PUOMIONG transaction_isolation.
Metd epu@avioe v Eava extog transaction.

ANAMENOMENO ATMOTEAEZMA

BEGIN

transaction_isolation

repeatable read
(1 row)

COMMIT

transaction_isolation

read committed
(1 row)
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AzKHzH 37.2 'Eva snapshot yia 6Ao 1o transaction

Ye transaction pie REPEATABLE READ, ELPAVIOE OVO (POPES TO pg_current_snapshot() LE LA AAAAYT) O€ KATTO1A
YPApUT avapesa. TUYKpIve Tig 600 TIUEC.

ANAMENOMENO AMOTEAEZMA
BEGIN

has_snapshot

SELECT 1
UPDATE 1

same_snapshot

t
(1 row)

ROLLBACK

AZKHIH 37.3 Ayopd Xwpig utrepmwAnon

T'pdape £va UPDATE TTOU LEIMVEL TO ATODeA TOV TTPOTOVTOG 26 KATA 2 LOVO AV VITAPYOLV APKETA TEUAXLA.
Na emotpépel 10 veéo andbepa. Aokipaoe to SUo popég oto 1610 transaction.

ANAMENOMENO AMOTEAEZMA

(0 rows)

UPDATE 0

AzkH:zH 37.4 [olo transaction éypawe Tn ypauun

Ye transaction, av&noe katd 1 to amobepa Tov TPOIOVTOG 4. ELPAVIOE TO xmin TNG YPAUUNE WG KEIUEVO
Kat Tov apiBuo tov Tpéyxovtog transaction pe pg_current_xact_id(). "EAey&e av eivar ioa.

ANAMENOMENO AMOTEAEZMA

UPDATE 1

written_by_me

t
(1 row)
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AZKHIH 37.5 ZT0BEPOG XPOVOG Héoa oTo transaction

Méoa og transaction, GUYKPIVE TO now() L€ TO transaction_timestamp() KO TO statement_timestamp() LLE TO
clock_timestamp(), 0€ SV0 S1a8oy1KES EVTOAEG U pa pikpr) kaBuotepnon avapeoa.

ANAMENOMENO ATMOTEAEZMA

now_is_transaction_start

t
(1 row)

pg_sleep

(1 row)

statement_is_later clock_is_latest

|
t i
(1 row)

t
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KE®AAAIO 38

Locks, SKIP LOCKED ka1 deadlocks

To MVCC a@rjvel TOUG avayvwaoTeS va unv Trepiévouy. Ol
YPAQPOVTEG OPWG TTOU AAAGCOUV TNV idIA YPAUMN TTPETTEI VA UTTOUV

o€ ocipd. AuTé yivetal pe locks. Otav ¢€peic Trola locks Traipvel kGBe

EVTOAI, UTTOPEIC VA PTIALEIC OUPEC EPYATIWY, VA OTTOPUYEIG
deadlocks kai va aAAGeIC oxApa XwPic va OTAPATAG TNV
Epappoyn.

Row locks

Ka6Oe UPDATE Kt DELETE KAEIOGVEL TIG YPAUUES TTOL AAAALEL PLEXPL TO TEAOG ToV transaction. To £1deg oto
TPONYOUUEVO KEPAAAL0, 070V 1) Seltepn ouvedpia mepipeve. Mmopelg va KAEISWOELS YPAUUESG KAl OTtav

Tig Srafaderg, pe SELECT ... FOR UPDATE. Elvat o tpomog va Stafdoelg pia tiur, va atopacioeig oty
EPAPLOYT) KA VA YPAWELS, XWPIg v aAAAEEL Kavelg T ypauun oTto HeTagv.

SQL - XYNEAPIA A

BEGIN;
SELECT id, stock FROM products WHERE id = 5 FOR UPDATE;

AMOTEAEZMA XTH ZYNEAPIA A

BEGIN

id | stock

____+ _______
5 | 25

(1 row)

SQL - XYNEAPIAB

BEGIN;
SELECT id, stock FROM products WHERE id = 5 FOR UPDATE;

AMOTEAEXMA XTH XYNEAPIAB

—— N €VTOAR MEPLUEVET

H ovvedpia B mepiuevert oto 1810 seLecT. H A amtog@aoidet 0Tt to amofepa apkel, To Helwmvel kal KAvel
commit.
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SQL - SYNEAPIA A
UPDATE products SET stock = stock — 3 WHERE id = 5;
COMMIT;

AMOTEAEZMA =TH SYNEAPIA A

UPDATE 1
COMMIT

AMOTEAEXMA XTH XYNEAPIAB

BEGIN

id | stock

____+ _______
5 | 22

(1 row)

SQL - ZYNEAPIAB

COMMIT;

AMOTEAEZMA XTH ZYNEAPIA B
COMMIT

H B &i6e 10 amoBepa apot arage, 22 avti yia 25. To lost update tov ke@aiaiov 37 Sev pmopel va
ovpPel, yiati n avayvmorn kai n eyypagr eytvav 600 kpatovoe n A to lock.

Yntapyovv teéooepa €18n row lock, amd to mo avotnpd o1o 1o xarapo.

Lock [Molog 1o TTaipvel EutTodicel

FOR UPDATE DELETE, UPDATE O€ OTHAN KA€IB100,  OAa Ta GAAa row locks
SELECT FOR UPDATE

FOR NO KEY UPDATE UPDATE 0€ OTAAEG TTOU dev gival OAa €KTOG OTTO TO FOR KEY SHARE
KAEIBI1¢

FOR SHARE SELECT FOR SHARE 70 500 TIPWTA

FOR KEY SHARE €Aeyxog foreign key MOVO TO FOR UPDATE

To FOR KEY SHARE e&nyel ylati pua véa mapayyehia evog TeAdtTn Sev IEPIUEVEL EVA TAVTOXPOVO UPDATE GTO
email Tov i610v eAatn. O €heyyog tov foreign key yperadetar povo va pn drtaypaget o teAdtng 1 va pnyv
aAAa€et To id Tov.

Na MNVv 'IT£pI|JéV£|§
Av Sev OEAeIg VA TIEPIUEVELG, TO NOWAIT QUITOTUYXAVEL AUECKC OTAV 1] YPauun eivat kAewbwpévn. H
pUOION lock_timeout OPIdel HEYIOTO XPOVO AvapoVNg yia kaBe lock.
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SQL - TYNEAPIA A

BEGIN;

UPDATE products SET price = price WHERE id = 6;
AMOTEAEZMA $TH SYNEAPIA A

BEGIN
UPDATE 1

SQL - ZYNEAPIAB

SELECT id FROM products WHERE id = 6 FOR UPDATE NOWAIT;

AMOTEAEZMA XTH XYNEAPIAB

ERROR: could not obtain lock on row in relation "products"

SQL - ZYNEAPIAA

ROLLBACK;

AMOTEAEZMA XTH ZYNEAPIA A

ROLLBACK

Oupég epyaociwv pe SKIP LOCKED

Mua moA0 ovvnBiopévn xpron twv row locks eivar pia ovpd epyaciwv péoa otn faon. IToAhoi workers
Taipvovy epyaocieg ato evav mivaka, kabepia pemel va ekteheatel pia @opd kat kavevag worker Sev
TIPETEL VA TTEPIUEVEL TOV AANO. TO SKIP LOCKED TTPOOTEPVA TIG YPAUUES TTOV €XEL 1O KALIOWOEL KAITO10G.

sQL

CREATE TABLE jobs (

id integer GENERATED ALWAYS AS IDENTITY PRIMARY KEY,
kind text NOT NULL,

created_at timestamptz NOT NULL,

done_at timestamptz

INSERT INTO jobs (kind, created_at)
SELECT 'send_invoice', timestamptz '2026-06-30 10:00' + n *x interval 'l minute'
FROM generate_series(1l, 5) AS n;

AMOTEAEZMA

CREATE TABLE
INSERT 0 5
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SQL - ZYNEAPIA A

BEGIN;

SELECT id, kind FROM jobs

WHERE done_at IS NULL
ORDER BY created_at
LIMIT 1

FOR UPDATE SKIP LOCKED;

AMOTEAEXZMA XTH XYNEAPIA A

BEGIN
id | kind

1 | send_invoice
(1 row)

SQL - ZYNEAPIAB

BEGIN;

SELECT id, kind FROM jobs

WHERE done_at IS NULL
ORDER BY created_at
LIMIT 1

FOR UPDATE SKIP LOCKED;

AMOTEAE:ZMA XTH XYNEAPIAB

BEGIN
id | kind

2 | send_invoice
(1 row)

Locks, SKIP LOCKED kai deadlocks

O Sevtepog worker mr)pe v epyacia 2 xwpig va epuével, apov 1 1 ntav kAewdwuévn. Kabe worker

£KTEAEL TNV £pyaoia TOV, ONUASEVEL TN YPALLT KAl KAVEL commiit.

SQL - ZYNEAPIA A

UPDATE jobs SET done_at = '2026-06-30 10:10' WHERE id = 1;

COMMIT;

AMOTEAEXZMA XTH ZYNEAPIA A

UPDATE 1
COMMIT
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SQL - TYNEAPIA B

UPDATE jobs SET done_at = '2026-06-30 10:10' WHERE id = 2;
COMMIT;

AMOTEAEZMA XTH TYNEAPIA B

UPDATE 1
COMMIT

Av évag worker téoet ot péon, to transaction tov avaipeitar, 1o lock eevBeprvetal kau n epyacia
EMOTPEPEL OTNV OVPA. ALTN 1] €YYV 0T €lval 0 AOYOG TTOL TTOMES EPAPLOYES KPATOVV OUPES 0TIV
PostgreSQL avti yia Eexmplotd ovotnua.

Deadlocks

'Eva deadlock ovpfaivel dtav vo transactions smepipuévouy to éva to aAro. H A kpatd to 7poiov 7 kat
B&Aer to 8. H B kpata to 8 kat O¢ler 1o 7. Kapia Sev pmmopet va stpoxwproel.

SQL - SYNEAPIA A

BEGIN;

UPDATE products SET stock = stock + 1 WHERE id = 7;
AMNOTEAEZMA $TH SYNEAPIA A

BEGIN
UPDATE 1

SQL - SYNEAPIA B

BEGIN;

UPDATE products SET stock = stock + 1 WHERE id = 8;
AMNOTEAEZMA STH SYNEAPIA B

BEGIN

UPDATE 1

SQL - ZYNEAPIA A

UPDATE products SET stock = stock + 1 WHERE id = 8;

ANMOTEAEZMA XTH ZYNEAPIA A

—— N €VTOAR MEPLUEVETL
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SQL - XYNEAPIAB

UPDATE products SET stock = stock + 1 WHERE id = 7;

ANMOTEAEZMA XTH ZYNEAPIAB

UPDATE 1

AMOTEAEZMA XTH ZYNEAPIA A

ERROR: deadlock detected

DETAIL: Process 43970 waits for ShareLock on transaction 3797; blocked by process 43971.
Process 43971 waits for SharelLock on transaction 3796; blocked by process 43970.

HINT: See server log for query details.

CONTEXT: while updating tuple (@,8) in relation "products"

SQL - ZYNEAPIAA

ROLLBACK;

ATIOTEAEZMA XTH ZYNEAPIA A

ROLLBACK

SQL - ZYNEAPIA B

COMMIT;

AMOTEAE:XMA XTH XYNEAPIAB

COMMIT

H PostgreSQL Sev mepuéver yia mavta. Otav éva transaction sepiuéver éva lock mepiocotepo amo 1o
deadlock_timeout, ATTO JIPOETAOYT Eva SevTepOAemTo, EAEYXEL AV LTTAPXEL KUKAOG avauovng. H A
meplueve mPTI), 0mOTe 0 S1KOC NG EAeyX0g ETpete MpwTog, Pprike ToV KUKAO Kot akVpwoe tnv idia. To
lock g ypauung 7 ehevbBepwOnke kat n B odokAnpwbnke. Ot apiBuol twv Siepyaciav Kal Twv
transactions 0a eivatl dAhot ot S1kn oov ektéleot). To DETAIL TOL OPAALATOG Agel TToleg Siepyaaieg Kat
mola transactions cvppeteiyav otov kUkAo. To transaction g A eivat mma o€ KATACTAOT] GPAAUATOG
KOl Wtopel povo va avaipedet.

MATIAA

H ouvnBiopévn aitia deadlock gival 800 d108POPEG KWBIKA TTOU KAEIBWVOUV TIG IBIEG YPAUUEG PE DIOQOPETIKA
o€1pd. H Auon gival va kAeidwvelg TTavta pe Tnv idia o€ipd, yia TTapdadelyua KaTd id. 'Eva SELECT ... WHERE id IN
(...) ORDER BY id FOR UPDATE GTNV apxM Tou transaction KA€IBWVEI OAEG TIG YpaAPPEG TTOU Ba XpelaoTel pe oTaBePn
aeipd.
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Table locks ka1 aAAayég oXpATOG

KaBe evtoAr| maipvet kat éva lock oe eminedo mivaka. "Eva SELECT Taipvel To 1o EAAQPU, TO ACCESS SHARE.
"Eva UPDATE staiipvet Row EXCLUSIVE. Ta Vo Sev ouykpovovtal. TToAAEG EVIOAEG OYNUATOG OUWS, OTTMG TA
TIEPIOOOTEPA ALTER TABLE, BEAOUV ACCESS EXCLUSIVE, TTOU GUYKPOVETAL e OAQ, AKOUT] KO € TO SELECT.

SQL - SYNEAPIA A
BEGIN;

SELECT count(x) FROM products;
ATMOTEAEIMA $TH SYNEAPIA A

BEGIN

SQL - SYNEAPIAB
SET lock_timeout = '500ms';

ALTER TABLE products ADD COLUMN weight_kg numeric;
RESET lock_timeout;

AMOTEAEXZMA XTH XYNEAPIAB

SET
ERROR: canceling statement due to lock timeout

RESET

SQL - ZYNEAPIA A

COMMIT;

ATIOTEAEZMA XTH ZYNEAPIA A

COMMIT

'‘0Oco éva transaction stov Staface Tov mivaka PEVEL avolyTo, TO ALTER TABLE dev ptopel va mtapet to lock
Tov. Xwpig lock_timeout Oa mepipeve. Xelpotepa, 000 mepipevel, KAOE VEo SELECT GTOV Tivaka paivet
otV ovpad miow tov. 'Eva Eexaopévo transaction kot Eva aB@o ALTER TABLE APKOUV Y1A VAL OTALLATIOEL )
gpapuoyr). I' avto ot adlayég oxnuatog oe production TpExouvy TAVTA HEe UIKPO lock_timeout KO
Eavadokipalovv.
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MNMolog Tepipével Toiov

Locks, SKIP LOCKED kai deadlocks

To pg_stat_activity Selyvel Tt kavel kaBe oUVEeoT Kat To pg_locks stota locks kpatd 1y {nta. H ovvaptnon

pg_blocking_pids EMOTPEPEL TTO1EG OUVOETELG EUITOSILOVV LA AAAT).
SQL - SYNEAPIA A
BEGIN;
UPDATE products SET stock = stock WHERE id = 9;
AMOTEAESMA STH SYNEAPIA A

BEGIN
UPDATE 1

SQL - ZYNEAPIAB

UPDATE products SET stock = stock WHERE id = 9;

ATOTEAEZMA XTH XYNEAPIAB

—— N €VTOAR MEPLUEVETL

SQL - XYNEAPIAC

SELECT application_name, state, wait_event_type,
cardinality(pg_blocking_pids(pid)) AS blocked_by
FROM pg_stat_activity

WHERE application_name LIKE 'book—%' AND datname = current_database()

ORDER BY application_name;

AMOTEAEZMA XTH ZYNEAPIAC

application_name | state | wait_event_type | blocked_by
book-a | idle in transaction | Client | 0
book-b | active | Lock | 1
book-c | active | @ | 0
(3 rows)

SQL - ZYNEAPIA A

COMMIT;

ATOTEAEZMA XTH ZYNEAPIA A

COMMIT
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ATNOTEAEZMA XTH ZYNEAPIA B

UPDATE 1

H ovvedpia B mepiuéverl éva Lock kKat Tnv epsmodidel pia aAn obvdeon, 1) A, 7tov eivat idle in transaction.
Avr) elvar 1) TpOTN p@OTNOT OTAV N} e@aAppoyn kKoAdeL. ITolog kpatd lock xat yiati Sev teheiwvet 1o
transaction tov.

Advisory locks

Mepikeg popeg BEAeIS va KAEIBOOELS KATL 1oV Sev eival ypapprn, 0mtwg «1 Stadikaoia TipoAdynong tov
Iouvviou». Ta advisory locks eivat locks tavw og apiBuovg mov opideirg eov. H Baon Sev Egper Tt
onuaivouvv. Eyyvatatl povo ot pia ouv8eon kabe @opd KpaTtd Eva CUYKEKPIUEVO KAEIOL.

SQL - ZYNEAPIAA

SELECT pg_try_advisory_lock(202606) AS got_it;

AMOTEAEZMA XTH XYNEAPIA A

SQL - ZYNEAPIAB

SELECT pg_try_advisory_lock(202606) AS got_it;

AMOTEAEZMA XTH XYNEAPIAB

SQL - ZYNEAPIA A

SELECT pg_advisory_unlock(202606) AS released;

ATIOTEAEZMA XTH ZYNEAPIA A

released

To pg_try_advisory_lock Oev mepipevel. Emotpégel aanbeg av mrpe 1o lock kat pevdeg av to kpatd AAAn
oLvdeor. To pg_advisory_xact_lock TTEPIUEVEL KAl EAevBepOVETAL AUTOHATA OTO TEAOG TOV transaction,
KATL IOV TO KAVEL 7110 ACPAAEG.
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KPATA AYTO

Ta UPDATE KOl DELETE KAEIBWVOUV YPAPPES WG TO TEAOG Tou transaction. To FOR UPDATE KAEIBWVEI OTAV avAayvwaon,
TO SKIP LOCKED QTIGXVEI OUPEG KO TO NOWAIT KAl TO lock_timeout TTEPIOPICOUV TNV avapovr). Ta deadlocks
avixvelovTal Kal aKupwvouv éva transaction. KAeidwve pe otabepr| ogipd. Or ahAayég oxnuaTog BEAOUV ACCESS
EXCLUSIVE KO JIKPO lock_timeout.

Aokioeig

AZKH:H 38.1 AldBaoce, amo@doioe, ypAaye

Ye transaction, kKAeiSwoe pe FOR UPDATE TO Ttpolov 10 kat Stafaoe 1o amdBeud tov. Av elval TOLAGYOTOV
2, HElWOE TO KATA 2 1€ €VA UPDATE JTOV ETIOTPEPEL TO VEO AmtObepa.

ANAMENOMENO ATMOTEAEZMA

UPDATE 1

AzkHzH 38.2 Ta locks gvog transaction

Ye transaction, evnuépwaoe TO TTPOTOV 11 KAl EUPAVIOE ATt TO pg_locks Ta locks mtov kpatd n ovvSeor)
OOV OTOV TIVAKA products, L€ TO €160¢ KAL TO OVOUA TOV TILVAKA.

ANAMENOMENO ATMOTEAEZMA

UPDATE 1

locktype | relation | mode | granted
relation | products | RowExclusivelLock | t

(1 row)

EKAOZH 1.0 - ZEMNTEMBPIOX 2026 332



SQL ME POSTGRESQL Locks, SKIP LOCKED kai deadlocks

AzZKHzH 38.3 Worker oupdg

Me Tov mivaka jobs NG Bewplag, ypdwe o€ Eva query v Kivnon evog worker. ITape tig 60o
TTOAQOTEPEG £PYATieg TTOL GeV £XOUV YiVel UE SKIP LOCKED, OT|UASEWE TEQ UE done_at 100 LIE 2026-06-30 11:00
KOl EMECTPEYPE TA id TOVG,.

ANAMENOMENO AMOTEAEZMA

id

3
4
(2 rows)

UPDATE 2

AZKHIH 38.4 Advisory lock avad transaction

Ye transaction, mape to advisory lock pe kAe18i 42 e pg_advisory_xact_lock. Eu@Avioe aso 1o pg_locks TO
lock pe locktype 100 g advisory TNg oLVOECTIC COV.

ANAMENOMENO AMOTEAEZMA

pg_advisory_xact_lock

(1 row)

locktype | objid | mode | granted
advisory | 42 | Exclusivelock | t

(1 row)

AZKHIH 38.5 ‘Oplo avapovig

Ye transaction, 0p10€ lock_timeout 2 SELTEPOAETTA UE SET LOCAL KO ELPAVIOE TNV TN TOL. META TO
TéNOG TOV transaction epu@avice v Eava.

ANAMENOMENO ATMOTEAEZMA

BEGIN
SET
lock_timeout

2s
(1 row)

COMMIT

lock_timeout
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KE®AAAIO 39

Functions, procedures kai triggers

H PostgreSQL ekTeAei kal kwdika, ox1 povo queries. Mia function
divel Gvopa o€ €va query 1) o€ AOYIKA JE OUVONKES Kal BPOXOUC.
‘Eva trigger ekteAei pia function autopata otav aAAadel Evag
TTivakag. Eivar ioxupd epyaAcia kal KpuBouv Aoyikr, oTToTE TA
XPNOIMOTTOIEIC OTTOU N €yyunon agiCel Tnv atrokpuyn.

SQL functions

Mua function o€ yAwooa sql gival éva query pe mapapetpoug kat ovoua. H ala pag mapayyeiiag, tou
ypawape og ToAA ke@aiaia, yivetat function.

saQL

CREATE FUNCTION order_total(p_order_id integer)
RETURNS numeric
LANGUAGE sql
STABLE
RETURN (SELECT COALESCE(sum(quantity * unit_price), 0)
FROM order_items
WHERE order_id = p_order_id);

SELECT id, status, order_total(id) AS total
FROM orders

WHERE customer_id = 13
ORDER BY 1id;

AMOTEAEZMA

CREATE FUNCTION

id | status | total
20 | delivered | 114.90
35 | delivered | 690.80
40 | delivered | 2527.50
41 | delivered | 289.00
82 | delivered | 164.00
(5 rows)

H pop@n pe RETURN ypa@el To omua wg Kavovikn SQL, tov ) faon eAgéyyel otav griayveral 1) function
Kat EEpel artd mo10vg mivakeg eEaptatal. Ytapyel Kat 1) TaAQOTEPT) LOPPT| LE TO OOUA 08 KEIUEVO HETA
o€ $$ ... $3, Tov Ba Selg ouyva.

To stasLE elvan 1) volatility tng function, pia vtdéoyeon mpog Tov planner.
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Katnyopia Ymooyxeon Mapdadelyua

IMMUTABLE idl0 atmroTéAeopa yia idia lower, OPIOUNTIKEG TTPAEEIG
opiouata, yia TTavta

STABLE idlo atmrotéAeoua péoa oTo idlo B1aBade! TTiVAKEG, now()
query

VOLATILE utTopei va aAAdel o€ KABe random(), QAAQyYEG DESOUEVWV
KAAon

Movo ot mmuTABLE functions pmropovv va pstovv oe index mavw oe ekgppaon 1) oe generated column. Mia
WPEVTIKT LTTOOYEOT 00Nyel 0e AdB0g ATMOTEAECUATA, OTTOTE 1) ACPAATNG TTPOETAOYT), AV Sev SnNA®oelg
TUTOTA, E1VAL TO VOLATILE.

Functions 1Tou £mICTPEPOUV TTiVOKO

Me RETURNS TABLE pia function emotpE@Pel ypapuueg Kal LWIaivel 0To FROM OTtwg Evag mivakag.
saL

CREATE FUNCTION customer_orders(p_customer_id integer)
RETURNS TABLE (order_id integer, ordered_on date, total numeric)
LANGUAGE sql
STABLE
BEGIN ATOMIC
SELECT o0.id, o.created_at::date, order_total(o.id)
FROM orders AS o
WHERE o.customer_id = p_customer_id
ORDER BY o.created_at;
END;

SELECT % FROM customer_orders(13);

AMOTEAEZMA

CREATE FUNCTION

order_id | ordered_on | total
20 | 2025-05-04 | 114.90
35 | 2025-09-03 | 690.80
40 | 2025-09-19 | 2527.50
41 | 2025-09-21 | 289.00
82 | 2026-02-04 | 164.00

(5 rows)

TO BEGIN ATOMIC ... END €IvVAlL 1] HOP@T) TOU OOUATOG OTAV TTEPLEXEL OAOKATpEG evTOAEG. Mia function pe

£va a0 SELECT OTtwg auth), 1 PostgreSQL pmmopel va v evOmUATOOEL 0TO quUEry JTov TV KaAel, ®OTe 0
planner va ompa&et piktpa péoa ne.
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PL/pgSQL

'Otav ypeladeoar petafAnteg, ovvonkeg, fpoyovg 1) opaiparta, ypagelg oe PL/pgSQL, )
Sadwkaotikn yaAwooa tng PostgreSQL. To copa eivat KeIHevo HEoA OE $$, L€ EVOTITA DECLARE Y1Q
UETAPANTEG KO BEGIN ... END.

sSQL

CREATE FUNCTION change_category_prices(p_category_id integer, p_pct numeric)
RETURNS integer
LANGUAGE plpgsql
AS $%
DECLARE

v_changed integer;
BEGIN

IF p_pct < -50 OR p_pct > 50 THEN

RAISE EXCEPTION 'Mn amodektr| aAAayfd TluAG: % %%', p_pct;
END IF;

UPDATE products
SET price = round(price * (1 + p_pct / 100), 2)
WHERE category_id = p_category_id AND active;

GET DIAGNOSTICS v_changed = ROW_COUNT;
RAISE NOTICE 'AAAaEav % mpoidvta', v_changed;
RETURN v_changed;

END;

$$;

SELECT change_category_prices(12, 10);

AMOTEAEZMA

CREATE FUNCTION

NOTICE: AAAaEav 3 mpoidvta
change_category_prices

3
(1 row)

To RAISE NOTICE OTEAVEL punvuua otov client, O7Twg PaiveTal TAvV® artd 10 AoTtEAETA. TO RAISE EXCEPTION
otapatda tn function kot akvpmvel To transaction, 67mtwg kaBe opdaiua. To % oto kelpevo avrikabiotatal
QITO TNV ETTOUEVT] TIUT KAL TO %% TUTTOVEL TO 1810 TO GLLBOAO.

sSQL

SELECT change_category_prices(12, 80);

AMOTEAEZMA

ERROR: Mn amodekth oAAayf TLUAG: 80 %
CONTEXT: PL/pgSQL function change_category_prices(integer,numeric) line 6 at RAISE

Mua function ekteleitanl péoa oto transaction tov query sov TNV KaAel. Av astotuyel, avaipouvTatl OAQ
0oa £kave padi ue to vtdAowto transaction.
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Procedures

Mua procedure poiadet pe function aAAd kaAeitan pe CALL Kat PTopel va KAver CoMMIT peoa tne. Etvan
XPNOUN YO HEYAAEG EPYAOTIEG TTOV XWPILOVTAL O KOUUATIA, MOTE KAOE Kouudatt va yivetal commit
XWPoTA Kat va unv kpatiovvtat locks yia wpa.

sSQL

CREATE TABLE events_archive (LIKE events);

CREATE PROCEDURE archive_events(p_before timestamptz, p_batch integer)
LANGUAGE plpgsql
AS $%
DECLARE
v_moved integer;
BEGIN
LOOP
WITH moved AS (
DELETE FROM events
WHERE id IN (SELECT id FROM events WHERE occurred_at < p_before LIMIT p_batch)
RETURNING *

)
INSERT INTO events_archive SELECT x FROM moved;
GET DIAGNOSTICS v_moved = ROW_COUNT;
EXIT WHEN v_moved = 0;
RAISE NOTICE 'Metagépébnkav % events', v_moved;
COMMIT;
END LOOP;
END;
$$;

CALL archive_events('2025-03-01"', 20);
SELECT count(x) AS archived FROM events_archive;

ANMOTEAEZMA

CREATE TABLE
CREATE PROCEDURE

NOTICE: Metogépbnkav 20 events
NOTICE: MetoagépOnkav 20 events
NOTICE: MetogépOnkav 10 events
CALL

archived

KaBe xoppatt Tmv 20 ypauumv €ytve commit sptv asmo to emopevo. Av 1) Stadikaoia Siaxormel ot peon,
000 KoppHAaTia o AoKANpwOnKav pévouv. To cALL pe coMmIT pEoa Sev PITOPEL va eKTEAEDTEL HEoa o€
avouyto transaction.

Triggers

'Eva trigger ouvdéet ia function pe éva yeyovog oe évav mivaka. H function tov trigger ypagpetat o
PL/pgSQL, emoTpE@el trigger KAl EXEL TPOOPAOT) OTIG METAPANTEG NEW KA OLD, T VEQ KO TNV TTAAA
exSoom g ypappng.
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'Eva BEFORE trigger exteAeital iptv ypa@Tel 1) ypapun kat propet va v aAha&et. H kAaoikr) xprion
elval pia otnAn mov kpatd ote AMage teAevtaia gopd n ypauur.

SQL

ALTER TABLE products ADD COLUMN updated_at timestamptz;

CREATE FUNCTION touch_updated_at()

RETURNS trigger

LANGUAGE plpgsql

AS $$

BEGIN
NEW.updated_at := statement_timestamp();
RETURN NEW;

END;

$$;

CREATE TRIGGER products_touch
BEFORE UPDATE ON products

FOR EACH ROW

EXECUTE FUNCTION touch_updated_at();

UPDATE products SET stock = stock + 1 WHERE id = 1;
SELECT id, updated_at IS NOT NULL AS touched FROM products WHERE id IN (1, 2) ORDER BY id;

AMOTEAEZMA

ALTER TABLE
CREATE FUNCTION
CREATE TRIGGER
UPDATE 1

id | touched

H function emotpepet ) ypauur tov Ba ypa@tel. Av eTEGTPEPE NULL, 1] AAAAYT] AUTNG TNE YPAUUng Ba
akvpwvoTav o1wanAd. To FOR EACH Row ekteAel Tn function pia gopd yia kaBe ypauun mov aAAadel.

'Eva AFTER trigger ekteleital agov ypa@tel 1 ypauurn. Aev pmopel va tv aAAa€el, aAAd pmopet va
YPAWEL AAOD, Y1a TTapaderypa o€ 10Topikd aAlayav. Me WHEN ekTeAeital HOVO OTAV 10YVEL L1 GLVONKT.

sSQL

CREATE TABLE price_history (
product_id integer NOT NULL,
old_price numeric(10,2) NOT NULL,
new_price numeric(10,2) NOT NULL,
changed_by text NOT NULL DEFAULT current_user

CREATE FUNCTION log_price_change()
RETURNS trigger

LANGUAGE plpgsql

AS $%

BEGIN
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INSERT INTO price_history (product_id, old_price, new_price)
VALUES (NEW.id, OLD.price, NEW.price);
RETURN NULL;

END;

$$;

CREATE TRIGGER products_price_history

AFTER UPDATE OF price ON products

FOR EACH ROW

WHEN (OLD.price IS DISTINCT FROM NEW.price)

EXECUTE FUNCTION log_price_change();

UPDATE products SET price = price * 1.05 WHERE category_id = 13;

UPDATE products SET stock = stock + 1 WHERE category_id = 13;
SELECT product_id, old_price, new_price FROM price_history ORDER BY product_id;

AMOTEAEZMA

CREATE TABLE
CREATE FUNCTION
CREATE TRIGGER

UPDATE 3

UPDATE 3

product_id | old_price | new_price
25 | 289.00 | 303.45
26 | 459.00 | 481.95
27 | 42.00 | 44.10

(3 rows)

To Sevtepo UPDATE Sev AAAAEE TIUEG, omOTe To trigger Sev Eypawe timmota. H emotpe@ouevn Tiur evog
AFTER trigger ayvoeital kat cuvn0ietal To NULL.

NATIAA

Ta triggers kGvouv douAeld TTou dev PaiveTal GTO query TTou Ta evepyoTrolei. OTrolog S1aBddel TO UPDATE BeV EEPEI
Om ypageTal Kail I0Topiké. ‘Eva trigger TTou aAAddel GAAOUG TTIVOKEG, TTOU UTTOoPEi va £xouv SIKA Toug triggers,
yivetal ypriyopa 8UcKoAo va TTapakoAouBroelg. XpnoiyoTroinoé Ta yia YYUROEIG TTOU TTPETTEN VA 10X U0UV
OTT0I0G KI QV YPAQPEI OTOV TTIVOKA, OTTWG ICTOPIKO Kal GUVETTEID SESOMEVWY. TNV UTTOAOITTN AOYIKr KPATNOE TN

aTnV £€Qapoyn.

KPATA AYTO

O1 SQL functions divouv évopa g€ queries kal dnAwvouyv volatility. H PL/pgSQL mpooBéTel petaBAnTEG,
ouvenkeg, Bpodxoug kai rRAISE. OI procedures PTTopoUVv va KAVOUV COMMIT OQVAUECT O€ KOPMATIO OOUAEIGS. Ta
BEFORE triggers aAA&louv Tn ypauun mpiv ypaeTei kal Ta AFTER ypd@ouv aAAoU a@oU ypa@TeEi.
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Aokioeig

AZKHzH 39.1 Ovoparemmwvupo wg function

®d1iage mmuTABLE SQL function full_name(first text, last text) JTOV EMOTPEPEL OVOLA KA1 ETTMVUUO UE
£va Kevo avapeoa. Xprolomoinoe T yia Toug TEAATES 1 £wg 3.

ANAMENOMENO ATMOTEAEZMA

CREATE FUNCTION

id | full_name

1 | Mapia ManadomovAov
2 | Twpyog NamaddémovAog
3 | EAévn NikoAdov

(3 rows)

AZKHIH 39.2 Kopu@aia mTpoidvTa Kartnyopiag

®dnae function top_products(p_category integer, p_n integer) JTOV EMOTPEPEL TTIVAKA LLE OVOUA KAl £000A
TV p_n TPOTOVIWV TNG KATNYOPIAG LE TA TTEPIOCOTEPA €000 AITO TTapayyeiieg tov dev akvpwbnkav
oUte emotpagpnkav. Kaieos ) yia v katnyopia 9 kat Svo mpoiovra.

ANAMENOMENO AMOTEAEZMA

CREATE FUNCTION

name | revenue
066vn 27" 4K | 3948.00
USB-C docking station | 1112.00

(2 rows)

AZKHIH 39.3 Email dvra o€ mweld

®d1afe BEFORE trigger 0ToVv customers 710V petatpenel to email oe medd o€ kAOe INSERT KOt UPDATE.
IIpooBeoe meAdtn pe email Nikos. Test@Example.GR KA EMETTPEWE TO email tov asroBnkevTKeE.

ANAMENOMENO AMOTEAEZMA
CREATE FUNCTION
CREATE TRIGGER

email

nikos.test@example.gr
(1 row)

INSERT 0 1
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AZKHZH 39.4 AméBgpa Tou dev yiveTal apvnTiko

®11afe AFTER INSERT trigger 0ToV order_items IOV HEWWVEL TO AmOOEUA TOV TTPOIOVTOG KATA TNV
T00OTNTA. AV TO amdBepa Sev PTAvVEL, VA OTAUATA [LE RAISE EXCEPTION. AOKILOOE TO pe SV0 Tepdyia tov
TPOIOVTOG 26 OTNV TTapayyeAla 162 KAl HETA U GEKA TEUAYLA TOV TIPOIOVTOC 25 oTnV id1a mapayyeiia.

ANAMENOMENO AMOTEAESMA

CREATE FUNCTION

CREATE TRIGGER

INSERT 0 1

ERROR: Agv umdpyxetl apkeTd amébepa yia to mpoidv 25
CONTEXT: PL/pgSQL function reserve_stock() line 6 at RAISE

AZKHIH 39.5 MéTpnon pe procedure

®d1ae procedure deactivate_empty(INOUT p_count integer DEFAULT @) JTOV QUITEVEPYOTIOLEL TA EVEPYA
7POIOVTA pe undevikod amobepa kot emoTpePel Tooa amevepyoroinoe. Kaheoe .

ANAMENOMENO AMOTEAEZMA

CREATE PROCEDURE

p_count
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KE®AAAIO 40

Range types, exclusion constraints Kai
partitioning

[ToAAG Oedopéva eival diaoTApaTta. Mia TTpoo@opd Io0XUEl aTTo JIa
OTIYUA WG MIa GAAN, pia kpdaTtnon mavel Katroleg NuEpes. O1 range
types 1a KpaTtouv wg yia TIPA Kal Ta exclusion constraints
eyyuwvtal Ot dev emikaAUTITOVTAIL. TO partitioning xwpilel Evav
MEYAAO TTiVOKA O€ KOMUATIO KATA QIACTNMA TIHWV.

Range types

'Eva range givat éva Siaotnua ip®v evog tomtov. H PostgreSQL €yel £toluovg Toug int4range, numrange,
daterange KA tstzrange. [pAPETAL WG KEIUEVO PHE AYKVAT Y1A KAE1IOTO AKPO KAl TapevOeon yia avoryto. To
[2026-06-01,2026-07-01) €ival 0 IoUVIOg WG LIOAVOIYTO S1A0TNUA, OTTHE OTO KEPAAALO 6.

SQL

SELECT daterange('2026-06-01', '2026-07-01') AS june,
daterange('2026-06-01', '2026-07-01') @> date '2026-06-30' AS has_30th,
daterange('2026-06-01', '2026-07-01') && daterange('2026-06-25', '2026-07-05') AS overlaps,
daterange('2026-06-01', '2026-07-01') * daterange('2026-06-25', '2026-07-05') AS common,
upper(daterange('2026-06-01', '2026-07-01')) AS ends;

AMOTEAEZMA
june | has_30th | overlaps | common | ends
[2026-06-01,2026-07-01) | t | t | [2026-06-25,2026-07-01) | 2026-07-01
(1 row)

O constructor daterange(apxii, téMog) PTIAYVEL A0 TPOETAOYT] HoAvoryto Staotnua. O e eEAEyXEL av TO
range seplEXeL pa tiur) 1 éva aAdo range. O & eAgyyel av 8o ranges emkalvmtovtal. O  divel v
toun. 'Eva axpo ov Aelmel onuaivel xwpig 0p1o, OTTG OTO [2026-06-01, ).

NMpoo@opég o€ diaoTAMATA

To KATAOTNUA KAVEL TIPOTPOPEG OE TTPOIOVTA YA OLYKEKPIUEVa Sraotnuata. 'Eva tpoiov Sev umopet va
£xe1 500 TPOTPOPES TALTOYPOVAL.
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SQL

CREATE TABLE promotions (
id integer GENERATED ALWAYS AS IDENTITY PRIMARY KEY,
product_id integer NOT NULL REFERENCES products (id),
discount numeric(4,2) NOT NULL CHECK (discount > @ AND discount < 1),
during tstzrange NOT NULL

INSERT INTO promotions (product_id, discount, during) VALUES
(19, 0.20, tstzrange('2025-11-20', '2025-12-01')),
(19, 0.10, tstzrange('2026-06-01', '2026-06-15')),
(12, 0.15, tstzrange('2026-05-01', '2026-06-01'));

AMOTEAEZMA

CREATE TABLE

INSERT 0 3
'Eva UNIQUE Sev pitopel va ek@pAcel TOV Kavova «Kauia emttkaAuyn yia to 1810 stpoiov». Ao
Slaothpata prropet va eival Stagopetikd kan va emkaivmtovral. ESo xpetaletan éva exclusion

constraint. I'evikeel T0 UNIQUE. AVTi va astayopevel S0 ypaupeg Le 10eg TIUES, ammayopevel SVo
YPOAULEG YA TIG OTT01EG &vag TeEAOTN G elval aAnOn|g.

saL
CREATE EXTENSION IF NOT EXISTS btree_gist;
ALTER TABLE promotions

ADD CONSTRAINT promotions_no_overlap
EXCLUDE USING gist (product_id WITH =, during WITH &&);

ANMOTEAEZMA

CREATE EXTENSION
ALTER TABLE
O kavovag Stafadetan wg e€ng. Aev emtpemovtal Vo ypauuég pe 100 product_id kat Staotrjpata ov

emkaAvtovtal To exclusion constraint otnpidetan oe GiST index, 67twg To UNIQUE o€ B-tree. H
£MEKTAOT) btree_gist emTpémnel 0to GiST va cuykpivel Kol amAEG TIUEG UE =.

saQL
INSERT INTO promotions (product_id, discount, during)
VALUES (19, 0.25, tstzrange('2026-06-10', '2026-06-20'));
AMOTEAEZMA

ERROR: conflicting key value violates exclusion constraint "promotions_no_overlap"
DETAIL: Key (product_id, during)=(19, ["2026-06-10 00:00:00+03",'2026-06-20
00:00:00+03")) conflicts with existing key (product_id, during)=(19, ["2026-06-01
00:00:00+03","2026-06-15 00:00:00+03")).
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H Bdon ameppupe v mpoo@opd YAt EEKIVA TPV TEAEIWOEL 1] TTPONYOUUEVT]. M1a Tpoo@opda atd Tig
15 Iovviov Ba ywvotav ektr), agol ta poavolyta Staotuata [1,15) Kat [15,20) Sev emkaivmtoviatl. O
1610¢ xavovag ywpig constraint Oa yperaldTav EAeYX0 0TV EQAPLOYT], TTOL OEV AVIEYEL TAVTOYPOVEG
E10AYWYES, OMwG €1deg 0TO KEPAAO 37.

EIAIKA ZTHN POSTGRESQL

H PostgreSQL 18 £xe1 kol temporal constraints. 'Eva PRIMARY KEY (product_id, during WITHOUT OVERLAPS)
eKQPAdel Tov id10 Kavova pe GUVTAEN TOU TIPOTUTTOU KAl ITTOPED va aTToTeAETEl aTOXO yia temporal foreign keys
M€ PERIOD.

Mola TTpooc@opd ioxue

Me tov @> PploKelg To1a JIPOCPOPA I0YVE TN OTIYUT HI1AG TTApayyeAiag.
saL

SELECT o.id AS order_id, o.created_at::date, p.name, promo.discount
FROM orders AS o
JOIN order_items AS oi ON oi.order_id = o.id
JOIN products AS p ON p.id = oi.product_id
JOIN promotions AS promo ON promo.product_id = oi.product_id
AND promo.during @ o.created_at
ORDER BY o0.1id;

AMOTEAEZMA
order_id | created_at | name | discount
58 | 2025-11-21 | AkovoTtikd ANC 0.20
114

I I I

| 2026-05-04 | Laptop Pro 16 | 0.15
130 | 2026-05-26 |

I I I

Laptop Pro 16 0.15
143 | 2026-06-13 | Akovotikd ANC 0.10
(4 rows)

To join pe ouvBNKN TEPIEXOUEVOL €lval TO join Le EVPOC TOL KEPAAAIOV 9, LIE TNV EVKOALA OTL TO
Stdotnpa etvan pia tipr). To GiST index tov exclusion constraint fon6a kat oe avtod To query.

Partitioning
'Otav évag mivakag yivetat toAl peyalog, Wtopeig va tov ywpioeig oe partitions. O yovikog stivakag
Sev kpata debopéva. Kabe partition etvan évag kavovikog mivakag pe £va S1aotnua TiH®V Tov

partition key. Ta queries ypagovtal otov yoviko kat 1 Baon otéAvel kabe ypauur 0to 0woto
partition.
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SQL

CREATE TABLE events_log (

id bigint NOT NULL,
customer_id integer NOT NULL,
kind text NOT NULL,

occurred_at timestamptz NOT NULL
) PARTITION BY RANGE (occurred_at);

CREATE TABLE events_log_2025h1 PARTITION OF events_log
FOR VALUES FROM ('2025-01-01') TO ('2025-07-01');
CREATE TABLE events_log_2025h2 PARTITION OF events_log
FOR VALUES FROM ('2025-07-01') TO ('2026-01-01"');
CREATE TABLE events_log_2026h1 PARTITION OF events_log
FOR VALUES FROM ('2026-01-01') TO ('2026-07-01"');
INSERT INTO events_log SELECT id, customer_id, kind, occurred_at FROM events;
SELECT tableoid::regclass AS partition, count(x)
FROM events_log

GROUP BY 1
ORDER BY 1;

ANMOTEAEZMA

CREATE TABLE
CREATE TABLE
CREATE TABLE
CREATE TABLE
INSERT @ 1395

partition | count
events_log_2025h1 | 210
events_log_2025h2 | 431
events_log_2026h1 | 754
(3 rows)
H ypevdootnAn tableoid Agel o o0V mivaka PBpioketat kaBe ypauur). Ta opla FRoM ... To eival

HoavotyTa, omoTe Ta partitions KoAAGvVE Xwpig KeEVA Kol Xwpig EMKAADYEIG.
To mpaTo OeAog eivar To partition pruning. ‘Otav ) cuvOnKkn evog query agpopa to partition key, 1
Baon SaPfadet podvo ta partitions srov ptopel va EPIEXOVV YPAUUEG.

SQL

EXPLAIN (COSTS OFF)
SELECT count(x) FROM events_log
WHERE occurred_at >= '2026-03-01' AND occurred_at < '2026-04-01';
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ANMOTEAEZMA

Aggregate
—> Seq Scan on events_log_2026h1 events_log
Filter: ((occurred_at >= '2026-03-01 00:00:00+02'::timestamp with time zone) AND
(occurred_at < '2026-04-01 00:00:00+03'::timestamp with time zone))

To plan ayyiel povo 1o events_log_2026h1. To Seltepo dpelog eivan n Staypagn malimv deSopevav. Avtl
Yla &va TEPAOTIO DELETE JTOL aprvel exatoppvpla dead tuples, astoomdag to partition pie DETACH PARTITION
Kat to ofnveig 1 to apyeobeteig.

SQL

ALTER TABLE events_log DETACH PARTITION events_log_2025h1;

SELECT min(occurred_at)::date AS first_day, count(x) FROM events_log;

AMOTEAEZMA

ALTER TABLE

first_day | count

2025-07-05 | 1185
(1 row)

Mua ypappur| pe tiun e€w ammo oAa ta partitions amoppintetar. 'Eva perauLT partition padedet 6oeg Sev
TaP1adovy aAAov.

SQL

INSERT INTO events_log VALUES (999999, 1, 'view', '2026-07-15');

AMOTEAEZMA

ERROR: no partition of relation "events_log" found for row
DETAIL: Partition key of the failing row contains (occurred_at) = (2026-07-15 00:00:00+03).

NATIAA

To partitioning dev kdvel autépaTta Ta queries ypnyopotepa. ‘Eva query Tmou dev @IATpdpEl Ye To partition key
d1aBalel 6Aa Ta partitions kai TTANpwvel eTMITTA OV KOOTOG oXedlaopou. ‘Eva primary key 1 unique constraint
TTpETTEl Va TTEPIEXEN TO partition key. Kave partitioning o€ TTivakeg eKaTovTadwy EKATOUUUPIWY YPOUPWY UE Ca®nA
oTAAN XPOvou Kal avaykn va afrivovTal TTaAid dedopéva. MNa pIKpOTEPOUG TTIVOKES Eva KAAO index gival oxedov
TAVTa ApPKETO.

KPATA AYTO

Ta ranges kpaTouv SI00THHOTA WG Hia TIPA, E @ YIa TTEPIEXOMEVO Kal && YIa TTIKAAUWN. ‘Eva exclusion
constraint ye GiST atrayopeuel emKkaAUwelg. To partitioning xwpicel €vav Trivaka katé dlaoTrpaTa Tou partition
key, emITPETTEl pruning oTa queries Kal diaypar) TTAAIWY dESOUEVWY UE DETACH.
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Aokioeig

AZKHIH 40.1 [pdgeig pe diaoThpaTa

INa ta Staotuata Maiov kat Iovviov 2026 ®G daterange, EUPAVIOE AV ETKANDITITOVTAL, AV EIVAL
OUVEYOUEVA LIE TOV TEAEDTI - |-, TNV £VWOT] TOVG LE + KAl TOV aplOud Ty nuepyv g Eveoong.

ANAMENOMENO ATMOTEAEZMA

overlap | adjacent | together | days
f | t | [2026-05-01,2026-07-01) | 61
(1 row)

AZKHEH 40.2 EmiTpemTn TrpOoC@oOpd

IIp6oBeoe pia mpoo@opd 25% 010 mPoidv 19 aso Tig 15 Iovviov 2026 wg v 11 IovAiov 2026. Metd
euPAvVIoe OAEC TIG TTPOTPOPES TOL TIPOIOVTOG 19 KATA Nuepounvia Evapéng.

ANAMENOMENO AMOTEAEZMA
INSERT 0 1

discount | during

0.20 | ["2025-11-20 00:00:00+02","2025-12-01 00:00:00+02")

0.10 | ["2026-06-01 00:00:00+03","2026-06-15 00:00:00+03")

0.25 | ["2026-06-15 00:00:00+03","2026-07-01 00:00:00+03")
(3 rows)

AZKHEZH 40.3 TIMA META TNV TTPOCPOPC

INa kaBe ypauur) mapayyeAiag tov ayopAaoTnKe eV 10XVE TPOGPOPA, EUPAVIOE order_id, product_id, TNV
Twur| povadag kat v tur| sov Ba eiye pHetd v EKITTOON, OTPOYYLAEUEVT 0 OV0 dekadikd.

ANAMENOMENO ATMOTEAEZMA

order_id | product_id | unit_price | discounted

58 | 19 | 199.00 | 159.20

114 | 12 | 2199.00 | 1869.15

130 | 12 | 2199.00 | 1869.15

143 | 19 | 199.00 | 179.10
(4 rows)
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AZKHZIH 40.4 Pruning o€ d0o partitions

Agife e EXPLAIN (COSTS OFF) TO plan yia ta events Tov events_log aitO Tig 15 Agkepfplov 2025 kg T1¢ 15
Iavovapiov 2026.

ANAMENOMENO ATMOTEAEZMA

Aggregate
—> Append
—> Seq Scan on events_log_2025h2 events_log_1
Filter: ((occurred_at >= '2025-12-15 00:00:00+02'::timestamp with time
zone) AND (occurred_at < '2026-01-15 00:00:00+02'::timestamp with time zone))
—> Seq Scan on events_log_2026h1l events_log_2
Filter: ((occurred_at >= '2025-12-15 00:00:00+02'::timestamp with time
zone) AND (occurred_at < '2026-01-15 00:00:00+02'::timestamp with time zone))

AzZKH:zH 40.5 Partition yia Ta utréAoira

I1p600eoe DEFAULT partition oTov events_log kal Eavadokipaoe tnv el0aywyr| tov event tng 15ng IovAiov
2026. Ep@avioe oe moto partition katéAn&e.

ANAMENOMENO AMOTEAEZMA

CREATE TABLE

partition

events_log_default
(1 row)

INSERT 0 1
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KE®AAAIO 41

PoAol, dikaiwpaTta kal Row Level Security

KaBe auvdeon otn BAcn yiveral wg KATTOI0G POAOG Kal KABE pOAOG
MTTOPEI va KAvel uOvo 60 Tou €XouV eTTiTpaTrei. Me 1a dikaiwuaTa
OpICEIG TTOIOUG TTIVAKEG Kal TTolEG OTAAES BAETTEI Evag pOAog. Me 10
Row Level Security opileic kal TT0IEC YPANMEG.

PoAol

Ynv PostgreSQL ypnoteg kat opadeg etvat 1o 1610 mpaypa, poAot. 'Evag polog pe LoGIN ptopel va
ouvdebel. 'Evag polog xwpig LoGIN eivatl opada Sikaiwpatwy stov divetat oe dAhovg porovg. Ot poAot
avikovv og OAO TOV server, Ol o€ uia Baon.

Meypt Topa ouvdeOooLY TOAVOTATA WG SUPErUSETr, VAV POAO TIOV TTAPAKAUITTEL OAOVS TOUG
eA&yyovg. Mia epappoyn Sev mpemel moTe va ouvogetal £T01. Ag PTIALOULE Evay pOAO Yid AVAPOPES
KAl €vav yla v eQapuoyT).

SQL

CREATE ROLE book_reporting NOLOGIN;
CREATE ROLE book_analyst LOGIN PASSWORD 'change-me' IN ROLE book_reporting;
CREATE ROLE book_app LOGIN PASSWORD 'change-me';

ANOTEAEZMA

CREATE ROLE
CREATE ROLE
CREATE ROLE

O book_analyst €ival HEAOG TNG O0lASAG book_reporting KAl KANpovoyel 0,11 g emrtpasmel. Ta Sikamdpata
ta Siverg otnv oudda, Ox1 oe kAbe atopo. Otav £pbet évag vEog avaluTng, apkel va yivel uelog.

GRANT ka1 REVOKE

"Evag veéog poAog Sev pmopet va Stafdaoet kavevav sivaka. To GRANT Sivel Stkaimpata Kat To REVOKE Ta
apaipel. Ta Baokd Sikaiopata oe sivaka eival T SELECT, INSERT, UPDATE KOl DELETE.

sQL

GRANT SELECT ON orders, order_items, products, categories TO book_reporting;
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ANMOTEAEZMA

GRANT

Ta va Soxkpaoelg Tt BAEmel £vag porog, £vag superuser propel va tov vrtodubetl pe SET RoLE. ATtO ekel
KO TEPA 01 EAEYYOL yivovTal oav va eiyxe ovuvebel o 1610¢ 0 poAog.

sQL

SET ROLE book_analyst;

SELECT count(x) FROM orders;
SELECT count(x) FROM customers;
RESET ROLE;

AMOTEAEZMA

ERROR: permission denied for table customers

RESET

O avaivtrg Siafaoe Tig mapayyeiieg, aAAAd Ox1 Toug teAateg. Aev eixe 600¢el Sikaiwpa oTov customers,
IOV TTEPLEXEL TPOOMITIKA dedouéva.

Ta Sikawopata Sivovtal kat ava otAn. O avaivtig xpeladetal v oAn kabe TeAAT yid avapopeg
ava seployr], ala Oyt to email 1 To TNAEPwVO.

SQL

GRANT SELECT (id, city_id, created_at) ON customers TO book_reporting;

SET ROLE book_analyst;

SELECT city_id, count(x) FROM customers GROUP BY city_id ORDER BY city_id LIMIT 3;
SELECT email FROM customers LIMIT 1;

RESET ROLE;
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ANMOTEAEZMA

GRANT
SET

city_id | count

1| 7
2 | 6
3 2
(3 rows)
ERROR: permission denied for table customers

RESET

AIKGId)pGTG ™G t-:(pappovr']g
O podlog g epapuoyng xpetadetal va diafadet kat va ypaget, ard ox1 va aAAAder To oxnua 1 va
Slaypapel mivakeg. ALTA Ta KAvouv LOVO o1 migrations pe Evav EexmploTto poAo.

sQL

GRANT SELECT, INSERT, UPDATE ON orders, order_items, payments TO book_app;
GRANT SELECT ON products, categories, customers, cities TO book_app;
GRANT USAGE ON SEQUENCE orders_id_seq, payments_id_seq TO book_app;

AMOTEAEZMA

GRANT
GRANT
GRANT

To usaGe oTig akolovBieg yperddetan yia va Sivovv apiBuovg ota identity columns xatd to INSERT. O
book_app O€V €X€1 DELETE OTOV orders. Av &éva AdBog otov kodika mpoomadnoet va Staypayet mapayyeAieg,
n Baon Ba apvnOel.

O KatAAOoYOg information_schema.role_table_grants Oglyvel mola Sikaimpata £xel kibe poAog.
saL

SELECT table_name, string_agg(privilege_type, ', ' ORDER BY privilege_type) AS privileges
FROM information_schema.role_table_grants

WHERE grantee = 'book_app'

GROUP BY table_name

ORDER BY table_name;
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AMOTEAEZMA

table_name | privileges
categories | SELECT

cities | SELECT

customers | SELECT

order_items | INSERT, SELECT, UPDATE
orders | INSERT, SELECT, UPDATE
payments | INSERT, SELECT, UPDATE
products | SELECT

(7 rows)

MATIAA

Ta dikaiwpaTa 1Iox00UV yia 6GOUG TTIVAKEG UTTAPXOUV TN GTIYUNA TOU GRANT. ‘Evag vEog TTivakag dev £xEl
SIKAIWPATA YIa KAVEVAV EKTOG OTTO TOV IBIOKTATN TOU. ME ALTER DEFAULT PRIVILEGES OPIEIG OIKAIWMATA VIO TTIVOKEG
TTOoU Ba @TIaYTOUV GTO PEAAOV.

Row Level Security

Ta Sikawpata AEve o10Vg Tivakeg PAETEL Evag pOAOG. e TTOAEG EQPAPUOYESG OLWE TO EPOTNLLA ElvaL
moleg ypapupeg. 'Evag meAatng mpemet va BAEmel povo tig Sikeg tov mapayyerieg. To Row Level
Security, RLS, mpooBétel oe ke query avtopata pia cuvOnkn mov opidel moieg ypaupeg eivat
opateg.

Mua ouvnOopevn TPAKTIKN Elval 1) eQapuoyn va opidel otnv apyn kabe transaction pia pvOuon pe o
id Tov Xpno1tn. To RLS ) Stafadet pe current_setting.

sQL

ALTER TABLE orders ENABLE ROW LEVEL SECURITY;

CREATE POLICY orders_own ON orders
FOR ALL
TO book_app
USING (customer_id = NULLIF(current_setting('app.customer_id', true), '')::integer)
WITH CHECK (customer_id = NULLIF(current_setting('app.customer_id', true), '')::integer);

AMOTEAEZMA

ALTER TABLE
CREATE POLICY

To usING opidel moleg YPAUUES €IVl OPATES, GTA SELECT, UPDATE Kol DELETE. TO WITH CHECK opidel moteg
YPOAUUEG ETUTPETETAL VA YPAPTOVV, OTA INSERT KA UPDATE. To Se0TEPO OPIOUA true TOU current_setting
onuaivel 0t av 1 puOIoN Sev VITAPXEL EMOTPEPEL NULL AVTL Y10 OQAALA.

To NULLIF KaAUTel pua Aemttopepera sov Ba oe efploke otnv mpa&n. Aol pa ouvoean opioel pia popa
TN pUOLION e SET LOCAL, OTO TEAOG TOV transaction 1 pvOuion Sev eCagpavidetat. ITaipvel TNy Tiun kevo
keipevo. To ' ' ::integer €IV OPAANQA, OTTOTE TO NULLIF HETATPETEL TO KEVO OE NULL.

EKAOZH 1.0 - ZEMTEMBPIOX 2026 352



SQL ME POSTGRESQL PdéAol, Sikaiwpata kal Row Level Security

SQL

BEGIN;

SET LOCAL ROLE book_app;

SET LOCAL app.customer_id = '13';

SELECT id, customer_id, status FROM orders ORDER BY id;

ROLLBACK;
ANOTEAEZMA
BEGIN
SET
SET
id | customer_id | status
20 | 13 | delivered
35 | 13 | delivered
40 | 13 | delivered
41 | 13 | delivered
82 | 13 | delivered
(5 rows)
ROLLBACK

To query 6ev £xel WHERE, AAAA O book_app €18 LOVO TIg tapayyeiieg Tov eAatn 13. Xwpig pvbuion, n
oLVONKN eivatl customer_id = NULL ka1 Sev BAertet Timota. AvTn elval n ac@aing mpoemAoyr|. Av i
epapuoyt Eexdoel va opioel tov eAdtn, Sev Seiyvel ta deGopéva OAwv.

SQL

BEGIN;

SET LOCAL ROLE book_app;

SET LOCAL app.customer_id = '13';

INSERT INTO orders (customer_id, status, created_at) VALUES (14, 'pending', '2026-06-30');
ROLLBACK;

AMOTEAEZMA

BEGIN

SET

SET

ERROR: new row violates row-level security policy for table "orders"

ROLLBACK

O meAang 13 Sev pmopel va pTiaget mapayyeAia yia Aoyaplaoud tov 14. To WITH CHECK TNV QEPPUPE.

EIAIKA ZTHN POSTGRESQL

O 1010KTATNG €VOG TTIVOKA KOl Ol SUPErusers TropakAuUTITouV 10 RLS. Mg ALTER TABLE ... FORCE ROW LEVEL SECURITY
10XUEI Kal yIa ToV IBIOKTATN. ‘Evag pOAOG PE BYPASSRLS TO TTAPOKAUTITEI TTAVTA, KATI XPHOIUO yia backups kai
£PYAOieg oUVTAPNONG.
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Views kail functions pe dikaiwparta

'Eva view gkteleital amo ipoemAoyn pe ta Sikaiopata tov W80kt tov. 'Etot éva view pmopel va
Selyvel KoppaT evog mivaka o évav poAo Tov dev exel Sikaimpa otov 1610 Tov mivaka. Me
security_invoker = true TO VIEW EKTEAEITAL e TA SIKAMUATA AUTOL 710V TO S1afAdel, MOTE va 10(DOLY Kl
o1 policies tov RLS yia avtov.

Mua function pie SECURITY DEFINER ekTeAeital pe ta Sikaumpata tov §okthtn me. Eivat o tpomog va
ETMTPEWPELG U1 OUYKEKPIUEVT EVEPYELA XWPIC VA SDOEIS YeViKO Sikalwpa, yia mapaderyua pia function
IOV AKVPGVEL LA TTAPAYYEAA XWPIg 0 pOAOG VA £XEL UPDATE OTOV Tiivaka. Tetoteg functions mpémer va
0p1dOLV SET search_path KOl va EAEYXOUV TA opiopatd Tovg. ExteAovvtal pe eploootepa Stkaimuata
Ao AUTOV TTOL TIC KAAEL.

KPATA AYTO

O1 péAol gival XpAOTES Kal OUAdEG. AivelG DIKAIWUATA O€ OPAOES |IE GRANT, O€ TTIVOKEG, OTMAEG Kal akoAouBieg. H
£Qapuoyn ouvdEeTal he POAO TTOU KAveEl Hovo 6oa XpelddeTal. To RLS TTpooBéTtel ouvBrkeg opatdtnTag ava
YPOUUA UE policies, PE USING yIa avAyvwan KAl WITH CHECK VIO EYYPA®H.

AoKNOE€Ig

AZKHIH 41.1 POAog povo yia avdyvwon

d11aEe POAO book_viewer Ywpig login pe Sikaiwpa avayvwong otov cities. Yrod000v TOV He SET ROLE KAl
S0oKIUAOE £va SELECT KAl £VA UPDATE.

ANAMENOMENO AMOTEAEZMA

CREATE ROLE
GRANT
SET

ERROR: permission denied for table cities

AZKHIH 41.2 [lolog éxel T

Ep(p('lwos ato TO info rmation_schema.role_table_grants o\a Ta 61Ka1d)uata TOV book_reporting O€ J‘[iV(lKSg,
£va ava ypaupurn, ta&ivounuéva.

ANAMENOMENO ATMOTEAEZMA

table_name | privilege_type
categories | SELECT
order_items | SELECT

orders | SELECT
products | SELECT

(4 rows)
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AZKHEZH 41.3 KPITIKEG pOVO TOU E0UTOU OOU

Evepyomoinoe RLS 0ToV reviews 1€ policy y1a TOV book_app JTOV EMITPETEL v PAETTEL OAEG TIC KPITIKEG
QA va adadel Povo 00eg Eypawe o TEAATNG TG pLOUIONG app. customer_id. AWMOE GTOV book_app SELECT
KO UPDATE OTOV Tiivaka. ¢ eAdtng 1, AAAage Tov TitAo OAMV TV KPITIKGOV Y1A TO TTPOTOV 19 Kat Seg
100eg AMa&av.

ANAMENOMENO AMOTEAEZMA
ALTER TABLE

GRANT

CREATE POLICY

CREATE POLICY

SET

SET

visible

UPDATE 1

AZKHIH 41.4 Xwpig TeAdTN, TiTTOTA

Q¢ book_app KO XWPIG VA OPIOELS app. customer_id, LETPNOE TIG TTAPAYYEALES TTOV PAETEIS. META Op1oe TOV
JreAaTn 6 ka1 UETPNOoE Sava.

ANAMENOMENO AMOTEAEZMA
SET

without_customer

(/]
(1 row)

SET

as_customer_6

10
(1 row)
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AZKHZH 41.5 View PE Ta SIKAIWMATA TOU AVAYVWOTN

q)Tl('lES view my_orders TTAV® OTOV orders UE security_invoker = true KAl OTT']ASC_; id, status KOl created_at.
A®O€ SELECT OTOV book_app. {2 book_app KA1 JIEAATNG 13, LETPNOE TIC YPAUUES TOV View.

ANAMENOMENO ATMOTEAEZMA

CREATE VIEW
GRANT
SET
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